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Electronics Paperback Books 

I GREAT PAPERBACKS AT SPECIAL PRICES I 


□ BP248 — TEST 
EQUIPMENT CON- 
STRUCTION 

$5.95. Details con- 
struction of simple, in- 
expensive, but ex- 
tremely useful test 
equipment. AF Gen, 
Test Bench AmpI, Au- 
dio Millivoltmeter, Tran- 
sistor Tester and six 





, □ BP267— HOW TO 
USE OSCILLO- 
SCOPES AND 
OTHER TEST EQUIP- 
MENT $6.95. Mas- 

tering the oscilloscope 
is not really too difficult. 
This book explains all 
i the standard controls 
and functions. Other 
-equipment is also de- 
scribed. 


□ BP265 — MORE I 
ADVANCED USES | 
OF THE MULTI- - 
METER $5.95. Use 

these techniques to ^ 
test and analyze the • 
performance of a vari- f 
ety of components. | 
Also see how to build ^ 
ad-ons to extend multi- ^ 
meter capabilities. 






□ BP256— INTRO TO 
LOUDSPEAKERS 
AND ENCLOSURE 
DESIGN $5.95. We 

explore the variety of 
enclosure and speaker 
designs in use today so 
the reader can under- 
stand the principles in- 
volved. 


□ BP263— A CON- 
CISE INTRO TO 
dBASE $6.95. The 

dBASE series of pro- . 
grams are probably the ^ 
best known database i 
programs for micro- 
computers. This book 
is designed to help you | 
get started working 
with them. 



□ BP260— CONCISE J 

INTRO TO OS/2 ^ 

$5.95. If you are a mul- # 
titasking PC user and . 
want to get the most — ^ 
out of your computer, ^ ^ 

then you must learn its . J*® 
OS/2 operating sys- 
tern. This book shows ^ |p^ 
you just how to do that, ^ 
quickly and easily. 



□ BP249 — MORE 
ADVANCED TEST 
EQUIPMENT CON- 
STRUCTION 

$6.95. Eleven more 
test equipment con- 
struction projects. 
They include a digital 
voltmeter, capacitance 
meter, current tracer 
and more. 


□ BP245— DIGITAL 
AUDIO PROJECTS 
$5.95. Practical cir- 
cuits to build and ex- 
periment with. In- 
cludes A/D converter, 
input amplifier, digital 
delay line, compander, 
echo effect and more. 


n BP247— MORE 
ADVANCED MIDI 
PROJECTS $5.95. 

Circuits included are a 
MIDI indicator, THRU 
box, merge unit, code 
generator, pedal, pro- 
grammer, channelizer, 
and analyzer. 



, MIC WES 
MO ar FLOPS 



□ PCP107— DIGITAL □ BP251— COMPUT- 
LOGIC GATES AND ER HOBBYISTS 

FLIP FLOPS ..... HANDBOOK 

$10.00. Thorough $8.95. A wrapup of ev- 

treatment of gates and erything the computer 

flip-flops for enthusi- hobbyist needs to 

asts, student and tech- know i n one easy to 

nicians. Only a basic use volume. Provides a 

knowledge of elec- range of useful refer- 

tronics is needed. ence material in a sin- 

gle source. 


□ BP195— INTRODUCTION TO SATELLITE TV..... $9.95. A definitive introduction to 
the subject written for the professional engineer, electronics enthusiast, dr others 
who want to know more before they buy. 8x10 in. 

□ BP190— ADVANCED ELECTRONIC SECURITY PROJECTS $5.95. Includes a 

passive infra-red detector, a fiber-optic loop alarm, computer-based alarms and an 
unusual form of ultrasonic intruder detector. 

□ BP235— POWER SELECTOR GUIDE $10.00. Complete guide to semiconduc- 

tor power devices. More than 1000 power handling devices are included. They are 
tabulated in alpha-numeric sequency, by technical specs. Includes power dirges. 
Thyristors, Triacs, Power Transistors and FET’s. 

O BP234— TRANSISTOR SELECTOR GUIDE $10.00. Companion volume to 

BP235. Book covers more than 1400 JEDEC, JIS, and brand-specific devices. Also 
contains listing by case type, and electronic parameters. Includes Darlington 
transistors, high-voltage devices, high-current devices, high power devices. 

□ BP99— MINI-MATRIX BOARD PROJECTS $5.50. Here are 20 useful circuits 

that can be built on a mini-matrix board that is just 24 holes by ten copper-foil strips. 

□ BP117— PRACTICAL ELECTRONIC BUILDING BLOCKS— Book 1 $5.75. 

Oscillators, Timers, Noise Generators, Rectifiers, Comparators, Triggers and more. 

□ BP184— INTRO TO 68000 ASSEMBLY LANGUAGE $6.95. The 68000 is a 

great new breed of microprocessor. Programming in assembly language increases 
the running speed of your programs. Here’s what you need to know. 



□ BP179— ELECTRONIC CIRCUITS 
FOR THE COMPUTER CONTROL OF 

ROBOTS $7.50. Data and circuits for 

interfacing the computer to the robot’s 
motors and sensors. 
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n PCP102— INTRO- 

□ BP257— INTRO TO DUCI NG DIGITAL AU- 

AMATEUR RADIO 

$6.95. Amateur is a all kinds of digital re- 
unique and fascinating cording methods — 

hobby. This book gives ||^#||||||B|b|^ DAT and Sam- 

the newcomer a com- F ^Vidges the gap 

prehensive and easy to ^ | between the technician 

understand guide to ' ^ and the enthusiast, 

the subject. ^'11/1#^^ ' . Principles and meth- 

Qjjg explained. 

H n PCPIO8— COM- 
PUTERS AND MUSIC 

$9.95. Explains the 

basics of computers 
and musicwith no pre- 

1 ^computers needed. 

I types of music 

I jB software and explains 

how to set up your own 
jSypgjl^^^^^computer music stu- 
'dio. 


□ BP239— GETTING THE MOST FROM YOUR MULTIMETER $5.95. Covers 

basics of analog and digital meters. Methods of component testing includes 
transistors, thyristors, resistors, capacitors and other active and passive devices. 

□ BP97— 1C PROJECTS FOR BEGINNERS $5.50. Power supplies, radio and 

audio circuits, oscillators, timers, switches, and more. If you can use a soldering iron 
you can build these devices. 

□ BP37— 50 PROJECTS USING RELAYS, SCR’S & TRIACS $5.50. Build pri- 

ority indicators, light modulators, warning devices, light dimmers and more. 

□ RADIO — 100 RADIO HOOKUPS $3.00. Reprint of 1924 booklet presents radio 

circuits of the era including regenerative, neutrodyne, reflex & more. 

□ BP42 — SIMPLE LED CIRCUITS $5.50. A large selection of simple applications 

for this simple electronic component. 

□ BP127— HOW TO DESIGN ELECTRONIC PROJECTS $5.75. Helps the reader 

to put projects together from standard circuit blocks with a minimum of trial and 
error. 

□ BP122— AUDIO AMPUFIER CONSTRUCTION $5.75. Construction details for 

preamps and power amplifiers up through a 100-watt DC-coupled FED amplifier. 

n BP92— CRYSTAL SET CONSTRUCTION $5.50. Everything you need to know 

about building crystal radio receivers. 

n BP45— PROJECTS IN OPTOELECTRONICS $5.50. Includes infra-red detec- 

tors, transmitters, modulated light transmission and photographic applications. 

n BP185 — ELECTRONIC SYN- 
THESIZER CONSTrt^-nON $5.95. 

QPP Use this book W learirnow to build a 

reasonably I ow^Qt/zyet worthwhile 
I . MT monophonic synthesi/erQflliyigarn a lot 

wan I about electronic music synthesis in the 

process. 
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SHIPPING CHARGES IN 
USA AND CANADA 

$0.01 to S5.00 S1.50 

55.01 to 310.00 32.50 

310.01 to 20.00 $3.50 

$20.01 to 30.00 ....$4.50 
$30.01 to 40.00 ....$5.50 
$40.01 to 50.00 ....$6.50 
$50.01 and above ... $8.00 


SORRY No orders accepted Number of books ordered EZI 
outside of USA & Canada 
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PEACE ON EARTH 

In the space of little more than a week, nearly 75 years of 
Communist rule was swept away in the Soviet Union. This 
second Russian revolution was made possible by the courage 
of the people in that country, but it is important to recognize 
the role that technology played, and how things might have 
been different if the coup leaders had realized the many paths 
of communications now available to their country’s citizens. 

By failing at first to completely control their nation’s electronic 
media, the coup leaders allowed the country to see the acts of 
defiance at the Russian Parliament of Boris Yeltsen, and 
others. Eventually, of course, most of the TV and radio 
stations, as well as the print media, were either silenced or 
brought into line. 

However, an underground electronic network of fax machines 
and computer bulletin boards, which allowed uncensored 
news and information to speed across the country and around 
the world, was never silenced. Those continued to operate 
throughout the coup, and helped rally the opposition that 
eventually caused it to fail. 

As this is being written, the Soviet Union as we’ve known it 
has apparently ceased to exist. The form and character of the 
entity or entities that replace it is still to be determined. 
Because of that, and because of the power vacuum that now 
exists, these may be among the most dangerous times in the 
history of the World. 
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However, these are also exciting and hopeful times. While we 
can’t be sure how events will ultimately play out, there is at 
least a chance that mankind’s dreams of “Peace on Earth” 
may be a little closer to coming true. As we enter this holiday 
season, I can’t think of a better gift for all of humanity. 



Carl Laron 
Editor 


Audit 

V— ^ Bureau 
of Circulation 

The publisher has no knowledge of any proprietary rights 
which will be violated by the making or using of any items 
disclosed in this issue. 
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POPULAR ELECTRONICS 


LETTERS 


A HAPPY E.E. STUDENT 

I am an Electrical Engineering 
student in my senior year. I 
would like to thank Harry L. 
Trietley for his fine article titled 
“What Do Electrical Engineers 
Do?” (Popular Electronics, 
September 1991). That article 
gave me a better understanding 
of what I might be doing as an 
engineer. It also helped me to 
choose the department where I 
would prefer to work (design, 
production, research, etc.). I feel 
that every E.E. student should 
read the article. It gave a very 
clear picture of what’s coming 
after college. A very instructive 
article, indeed. 

RN. 

Bronx, NY 

AN UNHAPPY 
SUBSCRIBER 

I have just received my first 
subscription issue of Popular 
Electronics (September 1991), 
and I am already disgusted by 
the amount of space devoted to 
computers. If I had wanted com- 
puter information, I would have 
subscribed to a computer mag- 
azine instead. In the Letters 
column, you promised A.L.M of 
Honolulu that you would not 
expand computer coverage. Yet 
on page 26, there’s a feature 
article on the Macintosh. Get 
with it on electronics — not com- 
puters, please! 

W.TG. 

Baton Rouge, LA 

AND...A HAPPY NEW 
SUBSCRIBER 

I recently discovered Popular 
Electronics and was imme- 
diately drawn to it, especially 
because of the simple layman’s 
language used. Although I have 
no formal science background, I 
understood the content of most 
of the articles perfectly. 

At present, I work at a televi- 
sion station as a presenter and 
producer. I recently had the 
urge to get behind the camera, 
and I want to understand the 
electronic intricacies. I also want 
to get into computers. So com- 
ing across Popular Electronics 
was a godsend. I intend to start 
subscribing to your magazine 
right away. 

BA. 

Ogun State, Nigeria 


NOT-SO-SIMPLE LASER 
POWER SUPPLY 

Looking at the schematic for the 
“Simple Laser Power Supply” 
(Popular Electronics, Sep- 
tember 1991), there seems to be 
something missing. What sup- 
plies base drive to the power 
transistor (Q2)? I see nothing to 
do that in either the schematic 
or the PC-board layout. Think- 
ing that perhaps I was missing 
something, I built the PC board 
and circuit anyway. When I tried 
the board combined with the 
coil, there was no “whine,” and 
looking with a scope showed, 
as I suspected, that the base of 
Q2 was not toggling. To fix the 
circuit I put a 330-ohm resistor 
from + 6V to the base of Q2. 
That made the supply operate 
as advertised. 

T.M. 

Sherman, TX 

The circuit as published suffers 
from a design error. However, 
despite that, an assembly error 
by the author allowed the sub- 
mitted prototype to work; the 
2N2222 (Q1) was installed 
backwards, an error that was 
carried through to the parts- 
placement guide. When Q1 is 
installed that way, Q2 is driven 
directly by the 555 through QVs 
base-emitter junction. Assuming 
Q1 is installed correctly (as 
shown in the schematic), your 
fix is one of several that will 
allow proper operation. You 
could also eliminate Q1 al- 
together and tie the R3/C3 
junction directly to Q2’s base. 

We apologize for any inconve- 
nience this error has caused . — 
Editor 

TAKING THE INITIATIVE 

A letter called “Electro Guard 
Installation” (Popular Elec- 
tronics, September 1991) really 
made me angry. The idea that it 
takes some sort of credential to 
install a domestic fuse box or 
attachments thereto is lu- 
dicrous. Where would we be 
today if Bell, Edison, West- 
inghouse, Edgerton, etc. had 


been afraid to cremate a few 
pieces of wire or explode a few 
cans, or were stupid enough to 
do so? Edison went so far as to 
burn down his work shop in 
pursuit of his dreams, but he 
learned and profited from it. 
There aren’t any “experts” in the 
world. There are some people 
with horse sense and the brains 
to read books and instructions. 

A sensible technologist can 
deal with anything and will do 
so successfully. Success is a 
matter of vision. 

Without significant training, I 
have successfully dealt with 
projects in power-generating 
stations, steam power plants 
(chemical), manufacturing, 
transportation, agriculture, mili- 
tary, aviation, etc., at the 
technical, engineering, and 
management levels. What I 
have accomplished, anyone can 
accomplish if he will put his 
head to it. My IQ is only aver- 
age, but I don’t admit any limits 
to profitable effort. I saw a kid 
put together a one-chip heart 
monitor as soon as op-amps 
came on the market. I saw 
hand-built lasers almost as 
soon as I saw laser literature. 
There are multitudes of techni- 
cians out there who do wonders 
putting together gadgets that 
are amazing and useful. The 
one thing that none of them 
needs is a paper that says that 
they are “qualified” to do some- 
thing. Accomplishment is its 
own certification. 

Across technology we have a 
plethora of standards and 
codes to guide people and en- 
hance safety. It is good for 
specialized technicians to mem- 
orize them. It is just as good for 
the generalist to follow the stan- 
dard code as needed. It has 
been my experience that spe- 
cialists screw up as often as 
generalists. And specialists 
often get frozen out of the job 
market where broader techni- 
cians prevail. 

No one should think that any 
technical subset is any more 
than a tool, a means to an end. 
The “end” of any project is just 
a tool for the next project. And 


on it goes! No one is going to 
protect his job by trying to ex- 
clude others from doing the 
same thing. 

Europeans and Americans 
used to have a corner on ad- 
vanced technology, but now 
other people around the world 
are making gadgets of the high- 
est technologies (and making 
more money than we are). 
Heads up and eyes fon/vard, 
America — we are losing an im- 
portant race. 

R.C.G. 

Aurora, IL 


SERVICE MANUAL 
SOURCE 

I often see letters in Popular 
Electronics from readers seek- 
ing service manuals for 
assorted electronic gear. Man- 
uals are available from Sams 
Photofacts, as I’m sure many 
readers know, but they are ex- 
pensive and you must accept 
other material along with each 
photo fact. However, not many 
readers are aware of Hi-Man- 
uals in Council Bluffs, Iowa. Hi- 
Manuals covers only what you 
need in a service manual. The 
copies are like new and very 
reasonable. They have an 
amazing assortment of hun- 
dreds of service manuals, many 
of which are long obsolete. A 
listing of available service man- 
uals can be obtained by 
sending $1.00 shipping and 
handling to Hi-Manuals, P.O. 
Box 802, Council Bluffs, lA 
51502. 

K.K. 

Temperance, Ml 

HAVES AND NEEDS 

I have a 1958 Wollensak stereo 
tape magnetic recorder (model 
T-1515, Serial Number 103460), 
for which I have the schematic, 
but no owner’s manual. If any- 
one can help me locate a 
manual. I’d be very grateful. 
Mike Daley Jr. 

36 North Shore Avenue 
Danvers, MA 01923 ■ 
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design and radiation patterns 
that’s based on computer analy- 
sis. This edition also contains 
an expanded chapter on anten- 
na and transmission-line 
measurements, and other new 
material appears throughout its 
28 chapters and 736 pages. 

The comprehensive book 


covers virtually every type — 
mobile and maritime, space- 
communications, long-wire, 
traveling-wave, loop, multiband, 
multielement, broadband, log- 
periodic, direction-finding, quad 
arrays, yagi arrays, and porta- 
ble — of antenna. The basic 
information needed to under- 
stand how antennas work is 
provided in chapters on funda- 
mental theory, and radio-wave 
propagation and the Earth’s 
effect on it. Practical advice and 
information needed to set up 
antenna systems is presented 
in chapters on safety, selecting 
a system, materials and ac- 
cessories, product suppliers, 
antenna supports, coupling the 
transmitter to the line and the 
line to the antenna, measure- 
ments, and Smith Chart (a tool 
for solving transmission-line 
problems) calculations. The ap- 
pendix includes a glossary of 
terms, definitions of commonly 
used abbreviations, conversion 
tables for length measurements, 
and metric equivalents. A 14- 
page index helps readers locate 
material quickly. 

The ARRL Antenna Book 
costs $20.00 and is published 
by the American Radio Relay 
League, 225 Main Street, New- 
ington, CT 06111. 

CIRCLE 89 ON FREE 
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THE PC MUSIC 
HANDBOOK: 

For IBM PC’s and 
Compatibles 

by Brian Heywood and 
Roger Evan 


The personal computing power 
of the popular IBM PC and 
compatibles has brought the 
possibilities of computer music 
within the budget of most ama- 
teur and professional 
musicians. This book leads you 
through the creative possibilities 
of the PC and acts as a guide in 
selecting both hardware and 
software for making music. 


The ARRL 
Antenna Book 

edited by Gerald Hall, K1TD 


This is the 16th edition of an 
American Radio Relay League 
(ARRL) book that first appeared 
in print in September of 1939. 
Dedicated to providing more 
and better information about ra- 
dio antennas, for decades now 
the book has been popular with 
both amateurs and profession- 
als. The newest edition contains 
some of the drawings that ac- 
companied tutorials back in the 
original, along with a wealth of 
updated information on antenna 


Aimed at professional musi- 
cians, talented amateurs, and 
curious hobbyists, the book ex- 
plains the basics of computer 
music and covers what is cur- 
rently available in terms of both 
hardware and software. It ex- 



plains sequencing, sampling, 
and notation, and describes just 
how the PC fits into the music 
studio. Full of practical tips, the 
book provides guidelines for 
programming musical applica- 
tions, warns of common pitfalls 
to be avoided, and suggests a 
number of setups that could 
bring out the best of your par- 
ticular musical abilities. 
Appendices include discussions 
of MIDI specifications and on- 
line communications and list- 
ings of addresses of industry 
contacts, a glossary of related 
terms, and suggested readings. 

The PC Music Handbook 
(order number PCP113) costs 
$17.45 (including shipping and 
handling) and is published by 
Electronics Technology Today 
Inc., P.O. Box 240, Massapequa 
Park, NY 11762-0240. 

CIRCLE 97 ON FREE 
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RADIO SHACK 1992 
CATALOG 

from Radio Shack 

The latest Radio Shack catalog 
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POPULAR ELEC'RONICS 


SPECIAL FROM ETT 





□ PCP101— PRACTICAL 
DIGITAL ELECTRONICS 
HANDBOOK... $9.95. In- 
troduces digital circuits, 
logic gates, bistables and 
timers, as well as micro- 
processors, memory and 
input/output devices. Spe- 
cial section on digital test 

gear projects. PCP102-INTRODUC- 

ING DIGITAL AUDIO ... 

$9.95 Shows what is in- 
volved in the digital part of 
audio signals, particularly 
in the newest devices such 
as CD, DAT and sampling. 
Bridges the gap of under- 
standing for the technician 
and enthusiast. 

'□ PCP103— PRACTICAL 
MIDI HANDBOOK ... 

$9.95. Covers all MIDI 
based equipment you can 
use— keyboards, drum 
machines, sequencers, 
effects units, mixers, 
drum pads and guitars. 

Also a section on comput- 
er music that covers soft- 
ware and more. □ PCPIOA — ELEC- 
TRONICS BUILD & 
LEARN, Second Edition 
... $9.95. You start by as- 
sembling a circuit demon- 
strator that is then used to 
build and investigate a va- 
riety of useful circuits in- 
cluding oscillators, multi- 
vibrators, bistables and 
logic circuits. 

□ PCP105 — MAKE 
MONEY FROM HOME RE- 
CORDING... $10.00. Now 
that you’ve spent all that 
money on all that record- 
ing gear, wouldn’t it be 
nice to get some of it 
back?Well here’s the book 
that can show you how. 

□ PCP106— SYNTHE- 
SIZERS FOR MUSICIANS 
... $10.00. All current 
popular forms of syn- 
thesis explained; LA, ad- 
ditive, phase distortion, 
FM and sampling. Get the 
sounds you want from 
your synth. Written es- 
pecially for musicians. 





MAIL TO; Electronic Technology Today, Inc. 

P.O. Box 240 

Massapequa Park, NY 11762-0240 

SHIPPING CHARGES IN USA AND CANADA 


$0.01 to $5.00 . 
$5.01 to $10.00 
$10.01 to 20.00 
$20.01 to 30.00 


.$1.50 
.$2.50 
. $3.50 
.$4.50 


$30. on to 40.00 . .$5.50 
$40.01 to 50.00 ..$6.50 
$50.01 and above . $8.00 


SORRY, No orders accepted outside of USA and 
Canada 

Total price of merchandise $ 

Shipping (see chart) $ 

Subtotal $ 

Sales Tax (NYS only) $ 

Total Enclosed $ 


Name 

Address . 
City 


-State . 


-Zip. 


features a new product line: a 
line of video products, including 
camcorders, VCR’s, and TV’s, 
all carrying the respected Mem- 
orex brand name. New product 
highlights include a new 13-inch 
color TV/VCR combination and 
a new satellite receiver, both 
from Memorex. For school and 
business use, the catalog de- 
scribes a variety of calculators, 
pocket data organizers, and 
spelling checkers. Of particular 
Interest this year are an outgo- 
ing telephone-call restrictor and 
several Install-it-yourself auto- 
motive alarm systems. The 



catalog also features a wide 
selection of headphones, per- 
sonal stereos, scanners, 
automotive electronics, stan- 
dard and cellular telephones, 
computers and accessories, 
three TandyFAX machines, per- 
sonal communications gear, 
and a desktop/portable copier. 

The 1992 Catalog is available 
at no charge at Radio Shack 
stores nationwide. 

CIRCLE 90 ON FREE 

INFORMATION CARD 

HANDBOOK OF 

APPLIED 

MATHEMATICS 

FOR ENGINEERS AND 

SCIENTISTS 

by Max Kurtz 

Specifically designed to meet 
the on-the-job requirements of 
today’s computer-oriented engi- 
neers and scientists, this book 
shows how to apply current 
mathematical techniques to a 
wide range of engineering and 
scientific problems. The com- 
prehensive book not only 
presents the definitions, basic 
equations, principles, and tech- 
niques of mathematics, but also 
Illustrates their applications with 
more than 300 solved exam- 


ples. Covering everything from 
elementary algebra through trig- 
onometry to advanced calculus, 
the book is filled with important 
Information on both the struc- 
ture and dynamics of mathe- 
matics. Emphasizing the need 
to develop analytical skills when 
applying mathematics, the book 
offers an Integrated treatment of 
the different subjects covered. 
Major sections are devoted to 
such subjects as plane and 
solid analytic geometry, matrix 
algebra, statistical inference, re- 
gression analysis, Boolean 
algebra, permutations and com- 
binations, the transformation of 
space in computer graphics, 
Markov probability, and cyber- 
netics. Numerous graphs, 
tables, and diagrams accom- 
pany the text to help clarify the 
complex relationships of various 
components. 

Handbook of Applied Mathe- 
matics for Engineers and 
Scientists costs $69.95 and is 
published by McGraw-Hill Book 
Company, 11 West 19th Street, 
New York, NY 10011; Tel. 
1-800-2-MCGRAW. 

CIRCLE 96 ON FREE 

INFORMATION CARD 

HOW TO GET ANYTHING 
ON ANYBODY: BOOK II 

by Lee Lapin 

Subtitled “The Encyclopedia of 
Personal Surveillance,” this 
book shows how nosy people 
get Information about you — and 
how you can stop them or do It 
back — using a plethora of Infor- 
mation from government 
agents, private detectives, po- 
lice officers, the FBI, the CIA, 
engineers, and researchers. 
The handbook contains tricks, 
techniques, and photographs Il- 
lustrating how to look or listen 
through solid walls, read com- 
puter screens from a distance, 
bypass passwords, obtain un- 
listed telephone numbers, tall a 
person, protect any phone call 
from eavesdroppers, and bug- 
proof any room. For those who 
are on a budget, the book ex- 
plains how to obtain the latest 
government-level surveillance 
gear at low prices, see In the 
dark with inexpensive star-light 
scopes, and duplicate $5000 
law-enforcement video systems 
for a couple of hundred dollars. 
Information for armchair adven- 
turers Includes how to put 
together a complete dossier on 
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BOOKII 

HOWTO GET ANYTHING 
ON ANYBODY 
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anyone from the comfort of 
home by accessing hundreds of 
new data bases that trace, 
track, and provide Social Secur- 
ity numbers, addresses, phone 
numbers, credit histories, motor 
vehicle records, real property, 
marriage, death, divorce, and 
legal information, as well as 
forwarding addresses and new 
reports, on anybody. The book 
describes the equipment used 
to snoop, and provides a list of 
sources for that equipment. 

How to Get Anything on Any- 
body: Book II is available for 
$38.00 (plus 8% sales tax in 
California) from IS ECO, Inc., 
2228 South El Camino Real 
#349, San Mateo, CA 94403; 
Voice Mail: 415-513-5549. 

CIRCLE 91 ON FREE 

INFORMATION CARD 


ADVANCED ROBOTICS: 
REDUNDANCY 
AND OPTIMIZATION 

by Yoshihiko Nakamura 

With an emphasis on the math- 
ematical and theoretical 
approach, this book covers re- 
cent theoretical advances 
related to the kinematics and 
dynamics of robot mechanisms 
that are often not mentioned in 
other books. It explains the effi- 
cient-computation method and 
other topics related to advanced 
control schemes. 

To provide machines with au- 
tonomy and dexterity, the next 
generation of robots must be 
equipped with more actuators 
and sensors. That is the basis 
of the field of redundancy, on 
which this focuses. Specific re- 
search on kinematics, dy- 
namics, control, and sensing 
generally has been done in an 
isolated manner, but their com- 
mon features are found in the 
mathematical techniques to op- 
timize or utilize redundancy that 


are presented in this book. 
Aimed at graduate students, re- 
searchers, and practicing 
engineers, the bock establishes 
a comprehensive meth- 
odological perspective for the 
mathematical optimization tech- 
niques used in the field. 

Advanced Robotics: Redun- 
dancy and Optimization costs 
$65. 75 and is published by Ad- 
dison-Wesley Publishing 
Company, Reading, MA 01867; 
Tel: 617-944-3700. 

CIRCLE 92 ON FREE 
INFORMATION CARD 


NEW NO-CODE 
TECHNICIAN CLASS 
HANDBOOK 

by Gordon West 

For those who wish to become 
licensed ham-radio operators 
under the new No-Code Techni- 
cian Class rules (which do not 
require the traditional Morse 
code test), this book contains 
the latest questions from the 
FCC’s element 2 and element 
3A question pools. To make the 
material quick and easy to 
learn, the correct answers are 
listed after the possible choices, 
and detailed information is pro- 
vided on the same page. 

Besides the official FCC ques- 
tions and answers, the book 
includes information and charts 
describing the Amateur Radio 
Service and its privileges for the 
new No-Code Technician Class. 
In addition, there is information 
on where the exam is offered 
and how to complete FCC Form 
610 (Application for Amateur 
Radio Station/Operator Li- 
cense), which is bound in the 
back of the book. 

The New No-Code Technician 
Class Handbook is published by 
Master Publishing and sells for 
$9.95 at Radio Shack stores 
nationwide. 

CIRCLE 93 ON FREE 

INFORMATION CARD 


HOME VCR REPAIR 
ILLUSTRATED 

by Richard C. Wilkins 
& Cheryl A. Hubbard 

Most VCR problems are not 
difficult to fix — in fact, many 
involve replacing or repairing 
only one part. Yet service shops 
charge a lot of money to make 
those repairs. This book, written 
by an electronics service 
technician who has owned two 


Wlwh symbol 
represents a 
variable imhictor? 



What is the principal disadvantage 
ef neen lights? 

What are out-of-phase signals? 

Heath Video Courses 
speed your learning curve! 

Learn basic electronics at home at your own 
pace with four, 60-minute video tapes. Know 
the variable inductor symbol. Recognize a PN 
junction. Understand oscillator fundamentals. 
Clearly SEE what most basic electronic books 
can only describe. 

DC BfCTRONICS. Covers electron move- 
ment to troubleshooting and repairing a 
simple electronic circuit. EV-3101-A. 

AC BfCTRONICS. Follow-up to DC Electron- 
ics. Covers the principles of AC, voltage and 
electrical measurement. Includes motors, 
generators and test instrument meter 
movements. EV-3102-A. 

SBVIlCONDUCTORS. Complete the DC/AC 
videos and you’re ready to learn how semi- 
conductor devices are made, plus the 
principles of discrete devices, integrated 
circuits & optoelectronic devices. EV-3103-A. 

BiCTRONIC CIRCUITS. Complete the basic 
course with amplifier configurations, biasing, 
coupling, audio amplifiers, closed-loop vs. 
open-loop operation and more. EV-3104-A. 

An activity-filled workbook and explanation 
of how to solve each problem comes with 
each tape so you learn three ways — video . 
workbook and hands-on ! 

Qpdep today! 

Call ToH free, 

24-houps a day. 

1-800-253-0570. 

We accept VISA, 

MasterCard, America 
Express and Heath 
Charge card. Use Order 

H eatH 

Benton Harbor, Ml 


Call fop a FREE catalog 1-800-44HEATH. 


price does not Include ©1991 Heath Company 
shipping and handling ED-238-R2 
or applicable salts tax. 
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VCR-repair shops, shows you 
how you can make the same 
repairs at home — for less than a 
fraction of the cost. The book 
explains how to find and correct 
many of the most common VCR 
malfunctions, such as jammed 
videocassettes, clogged video 
heads, blown fuses, and water 
damage. Trade secrets are 
revealed for repairing problems 
with picture and sound quality, 
fast forward and rewind, DC 
motors, tension and roller 
guides, undercarriages, take-up 
spindles, remote controls, audio 
heads, and more. No special- 
ized test equipment is required; 
all repairs can be done using 
household items and common 
tools. One chapter is devoted to 
diagnostics, and most chapters 
have a review section that 
provides step-by-step 
instruction to assist in 
diagnosing and repairing the 
part of the VCR that is 
discussed in the chapter. The 
book includes many detailed, 
high-quality photographs that 
help illustrate the written 
instructions, and a glossary that 
defines specialized VCR 
terminology. 

Home VCR Repair Illustrated 
costs $19.95 and is published 
by TAB Books, Division of 
McGraw-Hill Inc., Blue Ridge 
Summit, PA 17294-0650; Tel. 
1-800-822-8138. 

CIRCLE 101 ON FREE 

INFORMATION CARD 

HOMEWORKS BY 
HEATHKIT 

from Heath Company 

The Fall 1991 issue of 
Homeworks by Heathkit intro- 
duces five new computer 
courses that offer a fast, easy 
way to gain a working knowl- 
edge of computer applications 
and include WordPerfect, Win- 
dows, Lotus 1-2-3, Word for 
Windows, and AutoCAD. The 
courses provide easy-to-read 
text and step-by-step instruc- 
tions— plus frequent examples, 
illustrations, and helpful tips. 

The catalog also introduces six 
new home-study video courses 
that can be used to learn impor- 
tant electronics concepts. The 
topics include op-amps, linear 
power supplies, switching power 
supplies, troubleshooting with 
oscilloscopes, troubleshooting 
with electronic test equipment, 
and troubleshooting micro- 
processors. A student workbook 



is included with each video. In 
addition, the catalog features 
courses in basic and advanced 
electronics, laser technology, 
digital techniques, fiber optics, 
surface-mount technology, data 
communications, micro- 
processors, and other subjects. 
A variety of Heathkit trainers 
and trainer accessories, which 
are used in performing the 
course experiments, are offered 
in both kit and assembled form. 
Each time a student completes 
a Heath course and passes the 
optional final exam. Continuing 
Education Units, which are rec- 
ognized as job-related 
certification by many profes- 
sional and technical 
organizations, are awarded. 

The Fall 1991 Homeworks by 
Heathkit Catalog is free upon 
request from Heath Company, 
Department 350-057, Benton 
Harbor, Ml 49022; Tel: 
1-800-44-HEATH. 
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INFORMATION CARD 


THE HOME SATELLITE 
TV INSTALLATION 
AND 

TROUBLESHOOTING 

MANUAL; 

Revised 3rd Edition 

by Frank Baylin with 
Brent Gale and Ron Long 

Written for those who install 
satellite TV systems for a liv- 
ing— and for satellite dish 
owners who want to know how 
to set up their systems and 
keep them running smoothly — 
this 326-page book is written in 
a clear, concise style, easily 
understood by the layman. The 
book includes background theo- 
ry and detailed information on 
how satellites and TVRO’s work. 
It describes methods of judging 
and selecting satellite TV com- 
ponents, and provides 
comprehensive step-by-step in- 


structions— accompanied by all 
necessary charts, tables, di- 
agrams, and illustrations— for 
multiple-receiver and multiple- 
television setups. The book also 
covers how to install extra-large 
antennas. A complete strategy 
of troubleshooting any satellite 
TV system is offered. The re- 
vised version contains two new 
chapters on small dish systems 
and upgrading an existing sys- 
tem. The appendix includes a 
collection of useful equations, a 
glossary, and reference books 
and magazines, and a complete 
list of satellite-equipment man- 
ufacturers. 

The Home Satellite TV In- 
stallation and Troubleshooting 
Manual is available for $30 plus 
$3 for shipping and handling 
from Baylin Publications, 1905 
Mariposa, Boulder, CO 80302. 
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ANALOG AND DIGITAL 
ELECTRONICS 
A First Course: Second 
Edition 

by Peter H. Beards 

This book is written to provide a 
single text that covers, in broad 
terms, the foundation in elec- 
tronics needed for an electrical/ 
electronic engineering degree 
course. It offers broad and bal- 
anced coverage of both analog 
and digital electronics, covering 



all important and up-to-date top- 
ics taught in first- and second- 
year undergraduate engineering 
courses today. The book covers 
the analysis and design of dis- 
crete and integrated analog 
circuits, and provides an intro- 
duction to combinational and 
sequential logic. The second 
edition includes an entirely new 
chapter on the 16-bit micro- 
processor, its operation, and 


applications. Analog/digital in- 
terfacing is also discussed. A 
wealth of worked examples, 
end-of-chapter review problems, 
and more than 650 diagrams 
are used to illustrate and sup- 
plement the written material that 
is presented. 

Analog and Digital Elec- 
tronics; A First Course costs 
$58.00, and is published by 
Prentice-Hall Inc., Englewood 
Cliffs, NJ 07632. 
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ELECTRONIC 
PACKAGING AND 
INTERCONNECTION 
HANDBOOK 

by Charles A. Harper 

Featuring in-depth information 
on all aspects of the rapidly 
evolving technology of elec- 
tronic packaging and inter- 
connections, this book fully ex- 
plains the design, manufacture, 
and application functions. More 
than 20 specialists in the field 
contributed articles in their 
areas of expertise. Those arti- 
cles tell how to select the most 
effective plastics, ceramics, and 
metals; describe how to mini- 
mize heat problems in 
increasingly dense electronic 
assemblies; and focus on the 
design of both rigid and flexible 
printed/wiring boards. Reflect- 
ing the interdisciplinary nature 
of the technology, the articles 
connect relevant material from 
the areas of materials science, 
electronics, and mechanical de- 
sign. The book provides 
detailed guidelines on the pa- 
rameters (electrical, 
mechanical, and material) of the 
IC’s and semiconductor devices 
used in packaging and intercon- 
nections. Other subjects that 
are covered in the book include 
the materials for electronic 
packaging, the packaging of 
high-speed digital electronic 
systems, soldering and solder- 
paste technology, hybrid micro- 
electronic packaging, the wiring 
and cabling involved, computer- 
aided design systems, and 
more. 

Electronic Packaging and In- 
terconnections costs $79.50 
and is published by McGraw-Hill 
Book Company, 11 West 19th 
Street, New York, NY 10011; Tel. 
1-800-2-MCGRAW. ■ 
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No Other training shows you 
how to trouhieshoot and 
service computers iike NRli 



Oniy NRI waiks you 
through the step-hy-step 
assemhiy of a powerfui 386SX computer 
system you train with and keep — giving you the hands-on 
exporienco you need to work with, trouhieshoot, and service 
today's most wideiy used computer systems. Only NRI gives you 
everything you need to start a money-making career, even a 
business of your own, hi computer service. 

No doubt about it: The best way to leam to service computers is to actually 
build a state-of-the-art computer from the keyboard on up. Only NRI, the 
leader in career-building at-home electronics training for more than 75 years, 
gives you that kind of practical, real-world computer servicing experience. 

Indeed, no other training — in school, on the job, anywhere — shows you 
how to troubleshoot and service computers like NRI. 


No Bxpsrisnce nscessary ... NRI builds it in 

With NRI, you leam at your own pace in your own home. No classroom 
pressures, no night school, no need to quit your present job until you're ready 
to make your move. And all throughout your training, you have the full 
support of your personal NRI instmctor and the NRI technical staff, always 
ready to answer your questions and give you help whenever you need it. 

FRE catalog tells more. Send today! 

Send today for NRI's big, free catalog that describes every aspect of NRI's 
innovative computer training, as well as hands-on training in TV/video/audio 
servicing, telecommunications, industrial electronics, and other high-growth, 
high-tech career fields. 


NEW! 888SX/20 MHz MINI 
TOWER COMPUTER! 

Features 32-bit 80386sx 
CPU, 1 meg RAM, 64K ROM, 
1.2 meg high-density floppy 
disk drive 


SOFTWARE 

Train with MS-DOS, GW-BASIC, 
and popular Microsoft Works 
applications software 


MONITOR 

High-resolution, 
nonglare, 12" TTL 
monochrome 
monitor with tilt 
and swivel base 


NEW! 40 MEG 
HARO OISK ORIVE! 

You install this 
40 meg IDE 
hard disk drive 
internal^, for 
greater data 
storage capacity 


OISCOVERYLAB 

Complete breadboarding 
system lets you design and 
modify circuits, diagnose 
and repair faults 


OIGITAL MULTIMETER 

Professional test instrument for 
quick and easy measurements 

OIGITAL LOGIC PROBE 

Simplifies analyzing digital 
circuit operation 


LESSONS 

Clear, illustrated texts 
build your understanding 
of computers step by step 


OIAGNOSTIC HAROWARE 
ANO SOFTWARE 

R.A.C.E.R. plug-in diagnostic 
card and QuickTech menu- 
driven software, both from 
Ultra-X, give you hands-on 
experience with today's 
professional 


Get inside the West Coast 386SX computer system ... and 
experience all the power and speed of today's 
computer technologyl 


If the coupon is missing, write to NRI School of Electronics, McGraw-Hill 
Continuing Education Center, 4401 Connecticut Avenue, NW, Washington, 
DC 20008. 


With NRI's exclusive hands-on training, you actually build and keep the 
powerful new West Coast 386sx/20 MHz mini tower computer system. 

You start by assembling and testing your computer's 101-key "intelligent" 
keyboard, move on to test the circuitry of the main logic board, install the 
power supply and 1.2 meg high-density floppy disk drive, then interface your 
high-resolution monitor. 

What's more, you now go on to install and test a powerful 40 meg IDE 
hard disk drive — today's most-wanted computer peripheral — included in 
your course to dramatically increase your computer's data storage capacity 
while giving you lightning-quick data access. But that's not all! 

Ppofessional diagnostic hardware and software makes 
troubleshooting fast and accurate 

Your NRI training now includes a remarkable diagnostic package that allows 
you to quickly locate and correct defects in IBM XT, AT 80286/80386, and 
compatible computers. 

You'll use your Ultra-X QuickTech diagnostic software to test the system 
RAM and such peripheral adapters as parallel printer ports, video adapters, 
and floppy and hard disk drives. You'll go on to use your R.A.C.E.R. diagnostic 
card, also from Ultra-X, to identify individual defective RAM chips, locate 
interfacing problems, and pinpoint defective support chips. 

This ingenious diagnostic package is just one more way NRI gives you the 
confidence and the know-how for advancement, a new career, or a money- 
making business of your own. 


IBM is a registered trademark of International Business Machines Corp. QuickTech 
and R.A.C.E.R. are registered trademarks of Ultra-X, Inc. 


SEND TODAY FOR FREE CATALOG 


For career courses 
approved under GI Bill 

D check for details. 


Schools 

McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW, Washington, DC 20008 

[♦ftheck one FREE catalog only 

□ MICROCOMPUTER SERVICING □ Computer Programming 

□ TV/Video/ Audio Servicing □ Security Electronics 

□ Industrial Electronics & Robotics □ Electronic Music Technology 

D Telecommunications □ Desktop Publishing 

□ Basic Electronics □ PC Software Engineering Using C 


I 
I 
I 
I 
I 
I 
I 
I 
I 

City/State/Zip ^ 

Accredited Member, National Home Study Council 18 - 12 ^J| 


(please print) 


Age 
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NEW PRODUCTS 



Hand-Held 

DSO/DMM 

Combinations 


Three handheld test instru- 
ments developed jointly by 
Fluke and Philips, combine so- 
phisticated oscilloscope 
features with powerful digital 
multimeter functions, con- 
structed in rugged, sealed 
Industrial cases for use In field- 
service environments. The 
models 93, 95, and 97 
ScopeMeters each offer a 50- 
MHz, 25-megasamples-per-sec- 
ond, dual-channel DSO that 
features a 40-ns glitch-capture 
time to catch Intermittent 
failures, and storage capabilities 
of up to 8 waveforms and ten 
setups. In addition, the 
ScopeMeters provide such mul- 
timeter capabilities as Min-Max 
recording, which provide simul- 
taneous display of maximum, 
minimum, average, and present 
readings; diode test; relative 


and triggering. Five softkeys al- 
low the user to easily find and 
select different functions of the 
Instrument. Pop-up menus pro- 
vide a clear guide through the 
ScopeMeter’s functions. 

All three ScopeMeters include 
probes that come with both 
high-voltage and high-frequency 
tips (the same probe is used for 
both oscilloscope and multi- 
meter voltage measurements), 
an AC line adapter, a built-in 
battery charger, a holster, and a 
tilt stand that can be adjusted to 
hang over a panel or door. An 
optically isolated RS-232 Inter- 
face is provided for instrument 
calibration. With the model 97, 
the RS232C interface can be 
used for remote control, to read 
waveforms and setups, or to 
print the display. The model 97 
ScopeMeter also features a 
built-in signal generator, a com- 
ponent tester, and a backlit 
display. 

The ScopeMeters models 93, 
95, and 97 have suggested list 
prices of $995, $1295, and 
$1597, respectively. For more 
information, contact John Fluke 
Mfg. Co., Inc., P.O. Box 9090, 
Everett, WA 98206. 
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1000-CHANNEL 

SCANNER 

With frequency coverage from 
500 kHz to 1300 MHz, Ace 
Communications’ AR2800 
mobile/base receiver allows re- 
ception of all broadcast bands, 
shortwave frequencies, military- 
communications bands, public- 
service bands, single sideband, 
and TV audio. A total of 1000 
scan-memory channels can be 
programmed using 26 front- 
panel keys, and upper and 
lower limits for bands to be 
searched can be stored In ten 
separate memory locations. 

The AR2800 also features a 
selectable priority channel, and 
keyboard lockout. The backlit 
display offers 21 different 
prompts to help you use the unit 
easily. The compact unit mea- 
sures 2V4X 53/4x71/4 Inches, 
weighs only 12 ounces, and 


comes with an AC adaptor/ 
charger, a DC power cord, a 
telescoping antenna, a desk 
stand, and mobile mounting 
hardware. 



The AR2800 mobile/base re- 
ceiver has a suggested retail 
price of $449. For more Infor- 
mation, contact Ace 
Communications Monitor Divi- 
sion, 10707 East 106th Street, 
Fishers, In 46038; Tel: 
317-842-8794. 
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ELECTRONICS TOOL KIT 

Jensen’s JTK-2 kit contains a 
selection of tools for basic elec- 
tronic maintenance tasks in the 
plant or shop. It Includes 43 
tools needed for electronic as- 
sembly and repair, packed In a 
heavy-duty steel box with a re- 
movable tray. The brown 
enamel toolbox measures 
16 X 71/2 X 7/2 Inches has a latch 
and padlock eye for secure 
closing. 



The JTK-2 electronics tool kit 
costs $169.95. For additional 
information, contact Jensen 
Tools Inc., 7815 South 46th 
Street, Phoenix, AZ 85044; Tel: 
602-968-6231. 
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and percent-relative modes; 
dBm, dBV, and dBW readings; 
touch hold; and autoranging. 
Using the included probes, the 
Instruments can make floating 
high-voltage measurements to 
600 volts RMS. 

Features such as “Autoset,” 
waveform and set-up memory, 
combined display of meter re- 
sults and waveforms, menus, 
and softkeys simplify operation. 
In oscilloscope mode, “autoset” 
automatically sets volts per divi- 
sion, time per division, position, 
and triggering controls for every 
input signal. In the meter mode, 
autoset automatically tracks the 
Input signal for the proper 
range, time-per-divislon display. 
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LOW-PASS FILTER 

Designed to reduce television 
interference (TVI) caused by 
harmonics and spurious signals 
that may be generated by your 
HF rig, the MFJ-704 low pass 
filter provides attenuation to fre- 
quencies above 40 MHz using a 



proven nine-pole Chebyshev 
low-pass filter design. The low- 
pass filter handles a full 1500 
watts of power with low SWR, 
and Insertion loss Is less than 
0.5 dB. The compact unit mea- 
sures 83/4 Inches deep by 23/4 
Inches wide by 3 Inches high. 

The MFJ-704 low-pass filter 
costs $39.95. For further Infor- 
mation, contact MFJ 
Enterprises, Inc., P.O. Box 494, 
Mississippi State, MS 39762; 
Tel: 601-323-5869 
(800-647-1800 for orders only); 
Fax: 601-323-6551. 
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CROSSOVER KIT 

Aimed at serious audio enthusi- 
asts (and electronics hobbyists), 
the XM-16 electronic crossover 
network from Marchand Elec^ 
tronics has an eight-order 
design that results In clean cut- 
off when dividing the audio 



spectrum between tweeters, 
mid-range, woofers, and sub- 
woofers. Available as a D-l-Y 
kit, or fully assembled, the cir- 
cuit incorporates a two-section, 
four-stage filter network with 
pre- and post-amplification and 
ambient-signal protection during 
startup and shutoff. Each audio 
channel will require Its own 
XM-16. The precise crossover 
frequency can be set between 


20 Hz and 5 kHz using plug-in 
frequency modules, making It 
easy to select the right 
crossover frequency for your 
system. SIgnal-to-nolse ratio Is 
better than 110 dB, and harmon- 
ic distortion at 1 kHz Is less than 
0.001%. The output level con- 
trols are Included on the board, 
but the optional XM-16 PT, a 
remote cable, connector, and 
potentiometer assembly, can be 
used to relocate those controls 
to your control panel. The kit 
includes top-quality compo- 
nents, a 3.2 X 5.8-inch double- 
sided PC board with plated- 
through holes that Includes a 
ground plane for exceptional 
audio quality, and detailed as- 
sembly Instructions and circuit 
description. 

The XM-16 crossover network 
costs $59.95 In kit form (XM-16- 
K) and $79.95 assembled and 
ready for installation (XM-16-A). 
For additional Information, con- 
tact Marchand Electronics Inc., 
1334 Robin Hood Lane, 
Webster, NY 14580; Tel: 
716-265-4930. 
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BNC CABLE 
ASSEMBLIES 

The 2249 Series of BNC cable 
assemblies from Pomona fea- 
ture extra- long, stress-relieved 
PVC boots molded directly onto 
the cable jacket and connector 
body. That design has the ad- 
vantages of stress protection to 
prevent failure from Excessive 
bending, flexing, and twisting, 
and weather-resistant seals be- 
tween the cable and connector. 
The cable assemblies are avail- 
able In four RF cable 
categories: The 50-ohm 
RG58C/U has a 4.95 mm 
(0.195-Inch) outside dimension; 
the 75-ohm RG59B/U has a 
6.15-mm (0.242-Inch) outside 
dimension; the 50-ohm RG174/ 
U has a 2.54-mm (0.100-Inch) 
outside dimension; and the 93- 
ohm RG62A/U, 6.15-mm 
(0.242-Inch). Cable ends In all 
four categories are Identical. 
They feature crimp BNC male 
connectors with tarnish-resis- 
tant, gold-plated brass center 
contacts and molded, black 
PVC boots. The cable assem- 
blies have a maximum 
operating voltage of 500-volts 
RMS at 50 °C (122°F) max- 
imum. 



DIGITAL VIDEO STABILIZER 
ELIMINATES ALL VIDEO COPY 
PROTECTIONS 


While watching rental 
movies, you wiil notice an- 
noying periodic coior 
darkening, coior shift, un- 
wanted lines, flashing or 
jagged edges. This is 
caused by the copy protec- 
tion jamming signais em- 
bedded in the video tape, 
such as Macrovision copy 
protection. Digital Video 
Stabilizer: RXII compieteiy 
eliminates all copy protec- 
tions and jamming signais 
and brings you crystai ciear 
pictures. 

FEATURES: 

• Easy to use and a snap 
to instaii 

• State-of-the-art in- 
tegrated c ircu it technoi- 

• automat ic - no 
need for any 
troublesome adjust- 
ments 

• Compatible to all types 
of VCRs and TVs 

•The best and most excit- 
ing Video Stabiiizer in 
the market 

• Light weight (8 ounces) 
and Compact (1x3.5x5’^) 

• Beautiful deluxe gift box 

• Uses a standard 9 Voit 
battery which wiil last 1- 
2 years. 


WARNING : 
SCO 

Electronics and 
RXII dealers do 
not encourage 
people to use 
the Digital 
Video Stabilizer 
to duplicate 
rental movies 
or copyrighted 
video tapes. 
RXII is in- 
tended to stabi- 
lize and restore 
crystal clear 
picture quality 
for private 
home use only. 

( Dealers Welcome ) 


ToOrder; $59.95 ea + $4 for FAST UPS SHIPPING 

1-800-445-9285 or 516-568-9850 

Visa, M/C, COD M-F: 9-6 (battery not inciuded) 
SCO ELECTRONICS INC. 

DeptCPEi2i581 W. Merrick Rd. Valley Stream NY 11580 
Unconditional 30 days Money Back Guarantee 
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CABLE TV 
DESCRAMBLERS 

How You Can Save Money on 
Cable Rental Fees 

Bullet Proof 





1 Unit 5 + 

BEST Super Tri-Bi Auto/ 

Var. Gain Adjustment $119.95..$85 US: Gable^H Beat 
Jerrold Super Tri-Bi... $109.95..$79 AllYOlie’8 Price 

Scientific Atlanta $109. $79 ,, 

Pioneer $109.......$79 Advertised Itt 

Panasonic TZPC145.... $99.95....$79 this Magazine! 

Stargate Converter. $95 $69 

Digital Video Stabilizer. $59.95....$29 
Wireless Video Sender.. $59.95....$49.95 


30 Day Money Back Guarantee 

FREE 20 page Catalog 
Visa, M/C, COD or send money order to: 
U.S. Cable TV Inc. Dept. KPE121 
4100 N. Powerline Rd., Bldg. F.4 
Pompano Beach, FL 33073 


1 - 800 - 772-6244 


For Our Record 

I, the undersigned, do hereby declare under penalty of perjury 
that all produc^urchaserL now and in the future, wilt onty be 
used on Cable Tv ^tems with proper authorization from 
local officials or cable company officials in accordance with all 
applicable federal and state laws. FEDERAL AND VARIOUS 
STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL 
AND CIVIL PENALTIES FOR UNAUTHORIZED USE. 


Date: 

Signed: 

No Florida Sales! 
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LEARN 


to 

Clean/ Maintain/ Repair 

CAMCORDERS 



HUGE EXPANDING MARKET! 


Work from your home - part-time or full-time! 
No prior experience needed - Average mechanical 
ability only requirement for your success! Over 15 
million camcorders in use - Over 5 million expected 
to be sold in 1991 alone! 

It is a fcict that the vast mdjority of camcorder 
malfunctions (just like VCRs!) are due to simple nie- 
chciniccil failure... We can show you how to ensily fix 
those breakdowns and earn an average of $85. 00/Hr. 
while working at home! 

Get In Now - Soon camcorders will be like VCRs, 
i.e., one in almost every home. 

For a camcorder cleaning job you can earn $65.00 for 
less than 30 minutes work. 

For a camcorder repair job you can earn over $ 1 00.00. 


FR££ INFORMATION PACKAGE Call OF Write: 

Toll-Free 1-800-537-0589 
Viejo Publications, Inc. 

5329 Fountain Ave., Dept. PEC 
Los Angeles, CA 90029 
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The 2249 Series of cable 
assemblies, in 1-9-piece quan- 
tities, range in price from $9.90 
to $19.00. For more information, 
contact ITT Pomona, 1500 East 
Ninth Street, P.O. Box 2767, 
Pomona, CA 91769-2767; Tel: 
714-623-3463; Fax: 
714-629-3317. 
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AUTOMATIC LIGHTS- 
OFF SWITCH 

For those who are tired of nag- 
ging the kids about turning off 
lights when they leave a room, 
Heath-Zenith has introduced the 
SL-6102 Reflex Auto-off Switch. 
The switch fits in a standard 
electrical switch box and re- 
quires only the connection of 
two wires to the existing line. An 
adjustable timer lets you pro- 
gram the switch to turn lights off 
from one to 30 minutes after 
you’ve left the room. A hidden 
selector switch is used to set 
the time control period. Once 
the switch is installed, you can 
place any decorative outlet 



cover over it. Once the switch is 
activated, the lights begin flash- 
ing 24 seconds before turning 
off. You can keep the lights on 
continuously by pressing the 
switch for a slightly longer 
period of time. The switch con- 
trols up to 500 watts of 
incandescent lighting. It is in- 
tended for indoor use only, and 
cannot be used with three-way 
circuits. 

The model SL-6102 Reflex 
Auto-Off Switch has a sug- 
gested retail price of $12.97. For 
further information, contact 
Heath Zenith Reflex Brand 
Group, 455 Riverview Drive, 
Benton Harbor, Ml 49022. 
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DIGITAL LCR BRIDGE 

For use in production lines, lab- 
oratories, research, and circuit- 
prototype development, Protek’s 
model B-800 digital LCR bridge 
measures inductance, capaci- 
tance, resistance, and 
dissipation factors with a high- 
accuracy 31/2-digit display for all 
parameters to 1999 (maximum). 
The instrument will automat- 
ically select parallel or series 
equivalent circuitry, and pro- 



duces rapid response 
measurements of components 
and circuits. The model B-800 
also has a range changeover for 
automatic manual modes. It has 
a 1-kHz (±5%) measuring fre- 
quency, a one-second 
measuring time, and a sampling 
rate of approximately ten times 
per second. 

The model B-800 digital LCR 
bridge, which comes with a two- 
year warranty, costs $895. For 
more information, contact Pro- 
tek, P.O. Box 59, Norwood, NJ 
07648; Tel: 201-767-7242; Fax: 
201-767-7343. 
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EMF METER 

If you are concerned about the 
potential health risks that have 
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been linked to exposure to low- 
frequency electromagnetic 
fields (EMF), Theta Sciences’ 
HFS-Model IV field-survey 
meter can put your mind to rest. 
It warns you of the locations and 
strengths of electromagnetic 
fields in your home and office, 
and tells you how far away you 
should keep to be safe. The 
battery-operated, handheld unit 
is easy to use to test everything 
from your alarm clock to your 
microwave oven. 

The HFS-Model IV costs 
$75.00 plus $3.00 shipping and 
handling. For additional infor- 
mation, contact Theta Sciences 
Inc., 11835 Carmel Mountain 
Road, Suite 1304-413, San Di- 
ego, CA 92128. 
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ULTRA-SMALL 

PERSONAL 

COMPUTERS 

Offering full IBM AT and 386SX 
compatibility in a package no 
larger than the average hard- 
cover book, Flytech Tech- 
nology’s Carry-1 9000 Series of 



personal computers provide up 
to 4 megabytes of RAM on the 
motherboard; a high-density 
floppy-disk drive; a hard drive 
ranging up to 80 megabytes in 
size; and an expansion slot for 
a half-length modem, network- 


ing card, or other customizing 
expansion card. An optional 
LAN adapter connects the sys- 
tem to a network through the 
parallel port. (Two serial ports 
are also provided.) Each system 
comes with the Carry-1 mini- 
keyboard, which has 101 -key 
functionality with only 81 keys. 
Nine-inch monochrome and 
nine- and ten-inch color 
monitors are available options. 
According to the company, the 
small-scaled keyboards and 
monitors make the complete 
Carry-1 desktop systems the 
smallest in the industry. Each 
system comes with a padded 
carrying case, a mini tower 
stand, a user’s manual, a DR 
DOS manual, and diskettes. 

The Carry-1 9000 Series of 
book-sized personal computers 
range in price from $400 for a 
complete XT-type system with 
monochrome monitor and one 
floppy drive to about $3000 for 
a 386SX Super VGA system 
with 4 megabytes of RAM and 
an 80-megabyte internal hard 
drive. For further information, 
contact Flytech Technology, 
3008 Scott Blvd., Santa Clara, 
CA 95054. 
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CAR SECURITY 
SYSTEM 

Featuring a compact receiver 
designed for under seat or 
dashboard installation. Black 
Widow’s Series 4 automotive 
alarm can be armed or dis- 
armed by remote control. When 
the alarm is set off, the system’s 



120-dB siren sounds for 45 to 
60 seconds, and then automat- 
ically resets and continues to 
monitor all entries. Other fea- 
tures include two remote 
transmitters with audible chirp, a 
starter-disable relay, flashing 
LED status indicators, a manual 
override switch, power door-lock 
output, built-in entry-violation 
memory, a wiring harness with 
fuse and fuse holder, 360-de- 
gree shock sensor, and a glass- 


Earn Your B.S. Degree 
in 

ELECTRONICS 


or 

COMPUTERS 



By Studying at Home 


Grantham College of Engineering, 
now in our 41st year, is highly ex- 
perienced in “distance education” — 
teaching by correspondence — through 
printed materials, computer materials, 
fax, and phone. 

No commuting to class. Study at 
your own pace, while continuing on 
your present job. Learn from easy-to- 
understand but complete and thorough 
lesson materials, with additional help 
from our instructors. 

Our Computer B.S. Degree Pro- 
gram includes courses in BASIC, 
PASCAL and C languages — as well as 
Assembly Language, MS DOS, CADD, 
Robotics, and much more. 

Our Electronics B.S. Degree Pro- 
gram includes courses in Solid-State 
Circuit Analysis and Design, Control 
Systems, Analog/ Digital Communica- 
tions, Microwave Engr, and much more. 

An important part of being pre- 
pared to move up is holding the right 
college degree, and the absolutely neces- 
sary part is knowing your field. 
Grantham can help you both ways — 
to learn more and to earn your degree 
in the process. 

Write or phone for our free 
catalog. Toll free, 1-800-955-2527, or 
see mailing address below. 

• 

Accredited by 

the Accrediting Commission of the 
National Home Study Council 

• 

GRANTHAM 
College of Engineering 

Grantham College Road 
Slidell, LA 70460 
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break sensor. The Series 4 can 
be upgraded by adding one or 
more of the available options, 
which include a mass-motion 
sensor, a power door-lock actu- 
ator, a starter disabler, and 
battery backup. 

The Series 4 remote car se- 
curity system has a suggested 
retail price of $199.00. For addi- 
tional information, contact Black 
Widow Security, 12753 Moore 
Street, Cerritos, CA 90701; Tel: 
213-404-9998; Fax: 

213-404-9698. 
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1.3-GHz 

MULTIFUNCTION 

COUNTER 

Particularly well-suited for use in 
the communications industry, 
B&K’s model 1856 multifunction 
counter makes accurate and re- 
peatable measurements of 
radio-transmitter frequency up 
to the microwave range and 


exceeds the FCC standards for 
adjusting transmitter frequency. 



as required for radio stations or 
land mobile, radio telephone 
transceivers. Because its range 
extends to 1.3 GHz, the 1856 
even covers the cellular-phone 
channels. The instrument’s pre- 
cise TCXO (temperature- 
compensated crystal-oscillator) 
timebase that has 0.5- PPM sta- 
bility at 23 ± 5 °C and 1- PPM 
stability from 0 to 50 °C. The 
instrument has frequency, 
period, period-average, and to- 
talize functions. Period- 
measurement capability allows 
accurate very-low-frequency 
readings, for measuring tone 
encoding frequencies used in 
many types of communications 
systems. In the totalize mode, 
pulses from 5 Hz to 10 MHz are 
counted up to 99,999,999, 
which is useful in counting the 
number of operations performed 
by production machines or in 
quality-control tests. Reset and 
hold can be activated using a 
front-panel switch or using a 
remote start/stop input. For 
plant maintenance, the 1856 
meets the needs for testing and 


repairing electro-mechanical de- 
vices, low-frequency audio 
circuits, and control circuits. A 
detachable power cord, sche- 
matic, parts list, spare fuses, 
and a user’s manual are in- 
cluded. 

The model 1856 1.3-GHz mul- 
tifunction counter has a 
suggested list price of $495. For 
further information, contact B&K 
Precision, 6470 West Cortland 
Street, Chicago, IL 60635; Tel: 
312-889-1448. 
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PERSONAL 

CONTROLLER 

A tiny, single-board controller 
from Blue Earth, dubbed the 
Micro-440 is designed for indus- 
trial control, home automation, 
data-acquisition, and OEM ap- 
plications. Based on a 12-MHz 
Intel 83C51FB microcontroller, 
the Micro-440 can be pro- 
grammed from a terminal or PC 
for on-line or remote stand- 
alone operation. On-chip soft- 
ware allows it to be 
programmed in either BASIC or 
8051 assembly language. In ad- 
dition to its 16-kilobyte ROM, 
the device includes 32 kilobytes 
of battery-backed CMOS static 
RAM, which can be used store 
programs, operating param- 
eters, and collected data. A 
RAM write-protect feature can 
be used with BASIC file com- 
mands to lock in user programs 
for automatic execution. 

The real-time clock/calendar 
allows event recording or other 
date- and time-based opera- 
tions. A total of 14 digital I/O 
lines can be used to monitor 
switches and contacts or to 
drive transistors, relays, etc. 
Dual RS-232C serial ports allow 
simultaneous communication 
with a PC and a printer. An 



expansion port can be used to 
add memory or I/O to the base 
unit. Up to eight analog inputs 
can be used to read tempera- 
ture, pressure, or other 0-5-volt 
sensors. The Micro-440 can be 
powered from almost any 6-16- 
volt DC source. A lithium back- 
up battery maintains the RAM 
and clock for more than 10 
years. 

The Micro-440 controller is 
priced at $199; OEM versions 
start at $99 in 1000’s. A com- 
plete system-design package — 
including the Micro-440, Macro 
Assembler, Symbolic Debugger 
and Utilty programs, user man- 
uals (1100 pages), plug-in type 
DC power supply, an applica- 
tions module, and PC cable 
costs $399. 
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PARALLEL PORT I/O 
CONVERTER 

You can connect your IBM to 
the outside world — use it to turn 
on lights or alarms, or to control 
relays that can turn on any 
device — ^with B&B Electronics’ 
model PPIO parallel port input/ 
output converter. The device 
lets you interface your PC-com- 
patible computer’s parallel port 
to eight discrete inputs or out- 
puts. Any of the eight I/O points 
can be used to control voltages 
as high as 50 volts DC with a 
threshold of 2.5 volts. The input 



lines can be used to monitor 
thermostats, relays, or anything 
else that has a contact that can 
be opened or closed. The PPIO 
comes with complete instruc- 
tions and sample programs, 
written in BASIC, Pascal, or C, 
which can be used to test the 
device and to display the status 
of the I/O pins. Parts of those 
programs can be incorporated 
into your own programs to make 
interfacing with the PPIO easier. 
The sample programs are also 
intended as learning aids for 
writing your own code to do a 
similar job. 


The PPIO parallel port input/ 
output converter costs $99.95. 

A power supply (model 232 PS) 
is available for $14.95. For more 
information, contact B&B Elec- 
tronics Mfg. Co., 4000 Baker 
Road, P.O. Box 1040, Ottawa, IL 
61350; Tel: 815-434-0846. 
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CAR CASSETTE 
PLAYER 

The Optimus AM/FM auto cas- 
sette player from Radio Shack 
provides 22 watts of power per 
channel and features a high- 
performance digital tuner that 
assures accurate, drift-free re- 
ception. For quickly tuning 
favorite stations, there are 30 
station presets that can be easi- 
ly sampled using the one-touch 
memory-scan feature. The auto- 
reverse cassette player has a 
metal-tape selector for playing 
Type IV tapes and built-in Dol- 
by-B noise reduction. The 
Optimus’ loudness control 
boosts high and low frequencies 



when the player is set to low 
volume levels. Other features 
include a local/DX signal en- 
hancer for locking onto weak 
signals, a fader for balancing 
the front and rear sound levels, 
line-input/line-output jacks for 
connecting an additional ampli- 
fier or equalizer/booster, a 
remote-mount CD input terminal 
with Vs-inch mini-plug jack for 
connecting a portable CD player 
to the system, a noise-suppres- 
sion choke that reduces or 
eliminates noise that is caused 
by the vehicle’s electrical sys- 
tem, and a “key-off release” to 
protect cassette tapes that are 
left in the player when the car is 
turned off. 

The Optimus AM/FM auto 
cassette player (Cat. no. 
12-1944) retails for $199.95, and 
is available from Radio Shack 
stores nationwide. For more in- 
formation, contact Radio Shack, 
Division of Tandy Corporation, 
700 One Tandy Center, Fort 
Worth, TX 76102. ■ 
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By John J. Yacono 


Triacs and 
Power Control 


THINK TANK 


A while back, I received 
a letter from someone 
that had a question about 
a Triac-operated project 
that appeared in this mag- 
azine. Apparently the 
sender was concerned that 
once a Triac was activated, 
it wouldn't shut off unless 
the power was cut off. That 
letter and another (which 
will appear here this month) 
prompted this months top- 
ic: Triacs and power control. 
As usual. I'll throw in a circuit 
with an inventive twist to 
further illustrate their opera- 
tion before we get to this 
month's letters. 

Triacs are useful devices 
because they can switch 
current on. They are multi- 
layered three-terminal sem- 


MT1 



Fig. 1. Triacs are multi- 
layered, three-terminal 
semiconductor devices. Each 
terminal has a different 
function. 

iconductor devices. The 
three terminals consist of a 
gate and two "main termi- 
nals" (denoted G, MT1, and 
MT2, respectively) as shown 
in Fig. 1. When using Triacs, 
don't get confused be- 
tween the two main 
terminals, they perform en- 
tirely different jobs in most 
circuits. Always remember 
that MT1 is always illustrated 
closer to the gate in a 
schematic. 

To help you to under- 
stand how they do their job, 
take a look at Fig. 2, which 
is a "characteristic curve" of 
a Triac. The plot illustrates 
the relationship between 


current (I) flowing from one 
main terminal to the other 
and the voltage (V) across 
them. Lefs consider quad- 
rant I — ^the upper right— of 
the graph first. Thafs where 
the conventional current 
flows from MT2 to MT1, and 
the voltage at MT2 is more 
positive then the voltage at 
MTl 

As you can see, the main 
terminals do not conduct 
significant amounts of cur- 
rent until the voltage 
reaches a certain value 
called the "breakdown volt- 
age." At that point, the 
Triac's resistance suddenly 
drops, allowing current to 
flow freely with very little 
voltage drop across the 
main terminals. The Triac is 
then said to be "on." As you 
can see, that behavior 
forms a "knee-bend" in the 
characteristic curve. Cur- 
rent will continue to flow in 
such an uninhibited fashion 
unless it falls back down 
into the knee-bend region. 
The current level at that 
transition point is called the 
"holding current" because it 
is the minimum current 
needed to hold the Triac 
on. 

If a voltage is applied to 
make the gate more 
positive than main-terminal 
1, current flows through the 
gate. The flow of gate cur- 
rent causes a decrease in 
the value of break-down 
voltage needed to turn on 
the Triac. You can increase 
the gate current to the 
point where the knee-bend 
is hardly noticeable. At that 
point, it only takes a small 
voltage across the main ter- 
minals to turn on the Triac, 
so the Triac acts like a low- 
value resistor. That is called 
"quadrant-l operation." 

The same knee-bend be- 
havior can be seen when 


the polarity of the voltage 
across the Triac is reversed, 
which is represented by the 
lower half of the plot. In that 
situation, applying voltage 
to the gate still reduces the 
break-down voltage, but 
the gate voltage must be 
more negative than main- 
terminal 1 As you may have 
guessed this is called quad- 
rant III operation. 

For the sake of simplicity 
and brevity, I won't discuss 
quadrant II and quadrant IV 
operation since not all Tri- 
acs can operate in those 
modes. Suffice it to say that 
for such operation the 
gate-voltage polarity will 
be just the opposite of what 
it is for the quadrant I and 
quadrant III modes. 

If you use a Triac to con- 
trol the flow of current in a 
60-Hz AC circuit, since the 
current drops below the 
holding-current level 120 
times a second (/.e, during 
each alternation of the AC 
line), the Triac must be 
turned back on 120 times 
each second. 

Furthermore, the gate 
voltage must be positive 
with respect to MTl when 
MT2 is more positive than 
MTl, and negative with re- 
spect to MTl when MT2 
becomes more negative. 
That is almost always ac- 
complished by connecting 
some electrical component 
or components between 
MT2 and the gate. That has 
the effect of pulling the 
gate voltage toward MT2, 
and thus away from MTl, 
providing the necessary 
potential with the right po- 
larity between the gate 
and MTl. 

A good example of that 
technique is shown in Fig. 3. 
In that circuit, when thelED 
in the optoisolator receives 
current it lights up. The light 
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Fig. 2. This is the characteristic 
current. It is a plot of the voltage 
versus the current through them. 

it produces reduces the re- 
sistance of the photo- 
sensitive Trioc driver pack- 
aged with it. That puiis the 
voltage of the gate closer 
to the voltage of MT2, turn- 
ing on the Triac. 

However, there Is a way 
to apply a potential of the 
right voltage and polarity 
between MT1 and the gate, 
without the assistance of 
MT2. The circuit In Fig. 4 
demonstrates the concept. 
Ignoring R1 for the moment. 


curve of a Triac without gate 
’ across the main terminals 

if a device plugged Into 
S01 starts to draw current, 
the current flows through 
the diode network. Current 
will flow through one string 
of three diodes during 
positive alterations of the 
AC line, and through the 
others during negative al- 
ternations. 

As you probably know, 
there is a voltage drop 
across any diode even 
when Ifs forward biased. For 
common rectifying diodes. 


ui 
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Fig. 3. Triac s can be controlled by low-power circuits through 
Triac-driver optoisolators as shown here. 



Fig. 4. This circuit to generate a trigger signal for a Triac looks 
odd, but it works very well. The diodes provide the Triac gate 
with a voltage -limited gate signal. 


that forward-voltage drop Is 
around 0.8 volts. So when 
the three diodes on the left 
are forward biased, each 
drops 0.8 volts, giving a 
total of 2.4 volts across the 
entire string of three (3 x 
0.8). When the string of di- 
odes on the right is forward 
biased. It also drops a total 
of 2.4 volts, but with the 
opposite polarity. 

That voltage looks very 
much like an AC square- 
wave if viewed on an 
oscilloscope. That square- 
wave is sent to the gate of 
the Triac and used as a 
trigger signal. To summarize. 
If current flows through the 
device connected to S01 
the diode network supplies 
the Triac with a voltage- 
limited gate signal of the 
proper polarity. The Triac 
then turns on and supplies 
power to S02. 

There are brief intervals 
when the voltage across 
the diodes Is above - 2.4 
volts, but below -i- 2.4 volts. 
During those times both sets 
of diodes do not conduct. 
That would cause the Triac 
to shut off briefly once the 


current through the main 
terminals fell below the 
holding-current value. Re- 
sistor R1 allows some 
current to flow during those 
intervals so the Triac can 
deliver almost continuous 
current to S02. Note that R1 
can be a low-wattage unit 
because it never sees more 
than ±2.4 volts. 

The nice thing about the 
circuit is that it will supply 
the same gate signal to the 
Triac regardless of the load 
connected to S01. There Is 
another advantage that Is 
not readily apparent: the 
timing of the gate signal Is 
so precise that the Triac 
generates almost no elec- 
trical noise when it turns on 
(an annoying characteristic 
of most Triac-based circuits). 

I use a circuit based on 
this strange concept to 
power my computer set-up. 
My computer is plugged 
into S01 and Its peripherals 
are plugged Into sockets 
controled by a Triac just like 
S02 is. I leave all the pe- 
ripheral's power switches in 
the "on" position so when 
my computer draws current 
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330K 

Fig. 5. This circuit is very useful for controlling power to lamps 
and soldering irons, but what is TRl? 


[i.e., is turned on) the pe- 
ripherals "come to life" os 
weii. 

if you plan to ploy with 
Triocs, there ore a few safe- 
ty precautions that you 
shouid follow: First any con- 
nections that carry heavy 
current should be mode 
with 12-gauge wire. Also, 
keep in mind that substan- 
tial current through a wire 
junction tends to raise its 
temperature. Since solder 
will melt at relatively low 
temperatures, any connec- 
tions befween leads 
carrying respectable cur- 
rent should be made with a 
wire nut, not solder. Last, ifs 
always a good idea to add 
a heat sink to all Triacs that 
you use. 

Now let's look at a few 
power-control circuits sub- 
mitted by some of you 
readers. As usual, their 
efforts will be rewarded 
with a Think Tank II book, or 
something similar from our 
selection. 

WHAT IS IT? 

I hove a circuit (see Fig. 

5) that I found recently at a 
yard sole. I bought it for 
only $1, but I've spent $100 
in pure agony trying to fig- 
ure it out. It seems to 
reduce the power to lamps 
and also works well os a 
wattage control for my sol- 
dering iron. Before I got it, 
my soldering iron would get 
hot enough to lift the traces 
right off a circuit board. 

I really like the circuit be- 
cause it adjusts my 
soldering iron from very low 
heat for IC's, to very high 
heat for chassis-grounding 
connections. Maybe this cir- 
cuit would be of great use 
to other technicians, if only I 
knew what type of transistor 
TRl was. Please help if pos- 
sible. 

— James Lancaster, 

Waco, TX 

No problem [especially 
since you provided the ECG 
number)! The part you've 
labeled TRl is a Triac. It 
receives a gate signal from 


a delay circuit composed 
of C1, R1, R2, and R3 at the 
junction of C1, R1, and R2. 
MT1 is connected to the AC 
line and MT2 is connected 
to the load. The delay cir- 
cuit turns on the Triac during 
each alternation of the AC 
waveform. The longer the 
delay circuit takes to trigger 
the Triac (which is deter- 
mined by the setting of R1), 


the later the Triac turns on 
in each alternation. The 
later the Triac turns on, the 
less average power is deliv- 
ered to the load. 

KEEPING IT COOL 

I installed a compact ice 
maker in on enclosure be- 
neath my wet bar. When 
making a large amount of 
ice cubes, the cabinet be- 

Rr 
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come unduly worm. My 
solution was to hove the ice 
maker turn on on exhaust 
fan when it operates. My 
first idea was to connect 
the fan supply leads directly 
across the ice-moker's com- 
pressor motor. Upon 
inspection, that proved to 
be more of on undertaking 
than it originally seemed. 

My ultimate solution was to 
hove a Triac turn on the fan 
when triggered by the cur- 
rent drown by the ice- 
moker's compressor motor 
(see Fig. 6). 

In the circuit, the value of 
R1 (2 ohms) was chosen so 
that the current to the com- 
pressor (about 2 amps) 
develops 4 volts across it. I 
used two 1-ohm 25-watt 
aluminum-cosed resistors in 
series to produce that resis- 
tance. Their high wattage 
allows them to withstand 
the current surge of the 
compressor. 

Resistor R2 is used to limit 
the current surge to the 
gate of the Triac, and was 
also selected for my par- 
ticular application. The Triac 
was selected to easily han- 
dle the power requirements 
of the fan. 

I installed R1 in the botr 
tom of a 2-inch deep metal 
duplex outlet box that acts 
os a heat sink for R1 and 
the Triac (which is insulated 
from the box with a mica 
wafer). The sockets ore on a 
standard duplex unit with 
the jumper tab on the hot 
terminals removed so that 
the sockets operate inde- 
pendently. 

— James W. Dowell, 

Chula Vista, CA 

Very nice. Everybody 
should keep in mind that 
this circuit was designed 
only for your particular 
compressor and fan. To use 
it on other equipment will 
take some experimentation 
on the port of the builder. 

A SUPER TIMER 

I've been reading Popu- 
lar Electronics for several 
[Continued on page 86) 



Fig. 6. When this Triac circuit senses current flow through 507- 
a, it activates the device plugged into SOl-b. The values of the 
resistors must be chosen for the specific devices to be plugged in. 


U2 

R3 TI914 



Fig. 7. This handy timer circuit has a turn-on delay and a turn- 
off delay. You can modify the circuit by replacing the optoisolator 
with a Triac -driver type and a Triac to control AC devices. 
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The Importance 
Of Setting 


Standards. 



rithout standardization in electronics, 
television wouldn’t be seen, radio wouldn’t be heard, computers 
wouldn’t share information. 

Fortunately the Electronic Industries Association (ElA) has been setting 
electronics standards since 1924 for everything ftxtm early tube radios 
to today’s cellular telephones and stereo TV’s. 

Standards create markets and jobs. Today ElA, an internationally accred- 
ited standards making body, is helping to make HDTV a reality by working 
with the federal government and other industry organizations, to develop a 
.timely, uniquely American transmission standard. For home automation, 
ElA also is close to completing a standard which will permit all home 
electronic products to communicate with each other. 

Our more than 1 ,000 member companies are manufacturers representing 
every facet of the American electronics industry — from defense 
to consumer products. 

ElA is proud of the contributions it has made through its standards making 
process toward the growth and vitality of the U.S. electronics industries. 

Setting the standard for more than 66 years. 
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TRACER 

Build an inexpensive precision component checker that 
will put your oscilloscope on an even footing with the 
newer models, replace some of your test gear, and teach 
you to interpret characteristic curves in the process. 


BY JOHN YACONO 

I t has often been said that a picture 
is worth a thousand words. That 
adage is just as true in eiectronics as 
it is in any other endeavor, in fact, the 
importance of "seeing" how a device 
operates prompted the deveiopment 
of osciiioscopes fairiy eariy in this "age 
of eiectronics." To further the usefuiness 
of osciiioscopes, some modeis today 
incorporate o "component-checking" 
feature. That innovation oiiows the 
scope to piot the "characteristic curve" 
of a component. 

Essentioiiy, o characteristic curve — a 
piot of voitoge across o device versus 
the current through it — is the signature 
of the component, it reveais the most 
intimate details of o porfs operation 
while ifs working. In fact, if you con gen- 
erate o curve and know what to look 
for, you can determine oil the informa- 
tion that you'd normally find in o 
databook. Whofs more important is 
that your measurements will really 
mean something — ^they'll be applica- 
ble to the device you hove on hand 
and not just o databook pipe dream. 

By comparing the measurements 
that you moke to the component's 
specifications or to the curve of o defi- 
nitely healthy unit that you hove on 
hand, you con determine exactly how 
the port is (or isn't) working and whether 
ifs functioning suitably. Such informa- 
tion is useful for both troubleshooting 
circuits and selecting components of 
reasonable qualify. That is great for 
checking out semiconductors that test 
fine on your multimeter, but foil in o cir- 
cuit. 

Such o feature also allows you to de- 
termine the important characteristics 
of reactive components (impedance, 
resistance, reactance, component val- 
ue, and Q-foctor). So basically, o scope 
con take the place of o capacitance 
meter and on inductance bridge in 
low-budget electronic workshops. 

A plain oscilloscope allows you to ob- 
serve o componenfs operation in o cir- 
cuit, but most of them (especially in the 
hobbyist price range) can't provide you 
with a characteristic curve. If you don't 
know precisely how o component 
should be acting in o circuit point-by- 
point, a no-frills oscilloscope will be of 
no help. 

Test-equipment manufactures ore 
providing more ,and more os- 
cilloscopes with o component-checker 


feature that allows them to plot the 
characteristic curve. But that doesn't 
help those of us who ore not prepared 
to invest in o new scope. Thofs where 
the EZ-Curve oscilloscope accessory 
described inthisortide comes in; it con 
provide any oscilloscope with the abil- 
ity to generate characteristic curves. 
Even on old scope con be used with 
the accessory, os long os it has at least o 
60-Hz bandwidth and X-Y mode (those 
ore pretty meager requirements). 

Among the device's features ore 
built-in current limiting (to automat- 


ically protect sensitive components), 
on adjustable current scale, and o de- 
sign that con easily be altered to ac- 
commodate any special requirements 
that you might hove. 

Even though ifs o precise test-instru- 
ment add-on, the EZ-Curve is o trouble- 
free project to build. The ports required 
for the accessory ore common and 
con probably be found in your junkbox 
or, at the very least, at your local elec- 
tronics-ports store. It can be built and 
adjusted in one evening, so you con 
put it to use almost immediately. 
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TO SCOPE’S 
X INPUT 


TO SCOPE’S 
Y INPUT 


Fig. 1. This is a simple block diagram of 
the EZ-Curve. Current-limited AC signals 
are passed through both the device under 
test and a precision resistor to yield 
current and voltage readings. 


In this article, we'll not only tell you 
how to build and adjust the EZ-curve, 
we'll also tell you what general charac- 
teristics to look for when testing the 
more common semiconductor and re- 
active components, and how to mea- 
sure their important attributes. But let's 
start by discussing the circuit. 

The EZ-Curve Principle. The EZ- 

Curve circuit is a bit unusual in ap- 
pearance, so ifs a good idea to first 
present a block diagram of it. As shown 
in Fig. 1, the circuit is basically an AC 
signal source connected in series to an 
active current-limiting circuit, the de- 
vice under test, and a precision resistor. 

As was mentioned, the current limiter 
is present to keep the current through 
the component being tested down to a 
safe level. An active current limiter was 
used instead of a simple resistor be- 
cause a resistor would've limited the 
maximum voltage available to the de- 
vice under test. That would be undesira- 
ble for testing certain components that 
require more voltage (such as Zener 
diodes). 

Since everything is connected in se- 
ries, the current flowing through the re- 
sistor is equal to the current through the 
component under test. According to 
Ohm's Law, the voltage across the re- 
sistor is proportional to the current 
through it. By connecting an os- 
cilloscope across the resistor, you can 
watch the voltage and thus the current 
rise and fall as it flows through the com- 
ponent under test and the resistor. Note 
that we used a lower case "i" and V' in 
Fig. 1 to indicate that those quantities 
vary with time. 

You can make it easy to read the 
current right off the oscilloscope if you 
select the value of R wisely. For exam- 



Fig. 2. In the actual EZ-Curve circuit a transformer is the signal generator, a voltage 
regulator acts as a current limiter, and the precision resistor is switch selectable. 


PARTS LIST FOR 
THE EZXURVE 

SEMICONDUCTORS 

U1 — ^LM317 adjustable voltage regulator. 
DI-D4 — 1N4001 rectifying diode 

RESISTORS 

{All fixed resistors are K4-watt, 1% units 
unless otherwise noted.) 

Rl— 33,000-ohm, 5% 

R2 — 100-ohm 
R3— lOOO-ohm 
R'4“r~.^10 , OOOrohm 

R5 — 500-ohm, multi-turn potentiometer 

ADDITIONAL PARTS AND MATERIALS 

Jl, J2 — Male BNC connector 
J3, 14 — ^Banana jack 
NEl — ^NE-2H neon indicator , ; 

SI, S3-~-^PST switch 
S2 — SP3T rotary switch 
PL1-— AC plug and line cord 
Tl— 12.6-voit, 300-mA, power 
transformer 

Perfboard material, coaxial cable, project 
case, wire, solder, etc. 


pie, if R is 1 ohm, by Ohm's Law: 

V = i X 1 = i 

so a 1-volt reading on the scope would 
mean 1 ampere of current is flowing 
through the component, a 2-volt read- 
ing indicates 2 amps, etc. The voltage 
across the component under test can 
be viewed by simply attaching an os- 
cilloscope input across the compo- 
nent. 


Now lefs say that you put your scope 
in X vs. Y mode, and you supply the X 
input with the voltage across the com- 
ponent, and the Y input with the volt- 
age across the resistor. The signal 
source will supply the component with 
a current-limited AC sinewave, causing 
the scope to display the characteristic 
(V vs. I) curve. Why, you ask? Because 
the voltage across the device is pre- 
sented to the X (horizontal) input, and a 
voltage proportional to the current 
controls the Y (vertical) input. 

There is one catch, however: Scope 
inputs have a common shield — the 
shield of one input is electrically con- 
nected to the other via the chassis. So 
the shield on both inputs must be con- 
nected at the junction between the de- 
vice under test and the resistor. The 
catch is that the polarity of the resistor 
will be opposite that of the component, 
causing the X axis to flip around; its 
positive side will be on the left and its 
negative side on the right. That is an 
aspect of commercial units as well as 
ours and can only be overcome at the 
expense of accuracy (and money). 

Quite honestly, it wouldn't even mat- 
ter if the characteristic curves came out 
upside down. What is important is that 
the user must know what to look for 
when viewing a curve, and we'll get 
into that a little later. 

A Look at the Circuit. A schematic 
diagram of the EZ-Curve circuit is shown 
in Fig. 2. In that circuit, transformer Tl 
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Fig. 3. Resistors produce the most boring 
characteristic curves. The inverse of the 
slope is the resistance. 


acts as a very simple AC signal source. It 
receives its power from PL1 via the 
power switch S1. A neon lamp NE1, is 
included in the circuit to indicate that 
the unit is on. 

Resistors R2-R4 are precision units 
that take the place of R in Fig. 1. Switch 
S2 allows you to choose one of those 
resistors to get the scale you wish. For 
example, if you select R3, then a 1-volt 
reading on your scope indicates a 1- 
mAcurrentflow. The voltage across that 
resistor is sent to the scope's Y input 
through BNC connector J1. 

Integrated circuit U1 is the active cur- 
rent-limiting device. It is an LM317, 
which is normally used as an adjustable 
positive-voltage regulator, but it can be 
used as a current regulator when wired 
as shown. Multi-turn potentiometer R5 
sets the maximum current level that the 
regulator will permit. 

The LM317 is a DC device, even when 
used for current regulation, so diodes 
D1-D4 are used to steer the AC flowing 
through the rest of the circuit into the 
regulator with the right polarity. Keep in 
mind that only the regulator receives 
DC, the rest of the circuit is AC. The ac- 
tive current limiter can be removed 
from the circuit (shorted) by closing S3. 
That is useful for testing reactive de- 
vices, which don't require current limit- 
ing and yield a more informative curve 
without it. 

The component that you wish to ex- 
amine should be connected to the 
component test terminals, J3 and J4. 
The voltage across the component is 
made available to the scope's X input 
via J2. 

Construction. Building the EZ-Curve 
couldn't be easier. Thafs because so 
few components are involved. We used 
a piece of perforated construction 
board and point-to-point wiring to do 


the job. Follow Fig. 2 as a wiring guide. 

First mount all of the small compo- 
nents on the board, but be sure to leave 
enough room to mount the transformer 
on the board as well — leave the trans- 
former for last, because ifs easier to 
work on the board without Tl's added 
weight. We used a PC-mounting poten- 
tiometer for R5 because it must be ad- 
justed only once in the initial calibration 
of the unit. Therefore, you dont have to 
have front-panel access to that control. 

We included an on/off switch (SI) and 
neon power-on indicator (NE1) in our 
prototype. If you don't have them on 
hand, or don't wish to go for the added 
expense, then it is perfectly alright to 
leave them out. In that case, just re- 
member to unplug the unit when not in 
use. 

Switch S2 must have at least three 
positions. Although the one in our pro- 
totype has a lot more than three, we 
used it because we had it on hand. You 
can use whatever switch you have on 
hand, or purchase an appropriate one. 

Although shielding is not required on 
the connections to J1 and J2, we used 
lengths of shielded cable because ifs 
easier to attach the required BNC con- 
nectors to that kind of wire. The BNC's 
connect to your oscilloscope inputs. 

Two binding posts (J3 and J4) are 
used to connect the component under 
test to the EZ-Curve. They should be 
mounted for easy access on the front 
panel of whatever cabinet you use so 
that inserting a component to be test- 
ed is as simple as possible. 

The size of the cabinet is determined 
by the overall size of the board and the 
height of the transformer. Since shield- 
ing is not a concern, you can use what- 
ever kind of cabinet you like — plastic, 
metal, etc. The cabinet we used is best 
suited for front-panel mounting of the 
controls. Fiowever, depending on the 
cabinet you use, they can be mounted 
wherever ifs most convenient. 

Adjustment and Operation. The cur- 
rent limiter needs to be adjusted before 
you use the unit If not adjusted properly 
you could damage the precision re- 
sistors as well as any component you try 
to test Stick to the easy adjustment pro- 
cedure that follows and no harm will 
befall you. 

Start by connecting an ohmmeter 
across R5. Adjust that potentiometer to 
125 ohms and remove the ohmmeter. 
Plug the circuit in and turn it on. Switch 
the scale control (S2) to the 1-mAA/ po- 
sition and make sure S3 is open. Con- 
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Fig. 4. A diode’s curve reveals all of its 
important characteristics. The sharpness 
of the knee bend is important. 

nect J1 to an input on your scope (the 
scope should not be in X vs. Y mode 
right now). The scope should display 
nothing at this time. 

Connect (read that "short-ouf') the 
component test terminals (J3 and J4) 
together. You should see a slightly dis- 
torted sinewave of around 20 volts 
peak-to-peak. If not, carefully adjust the 
potentiometer, R5, being careful not to 
stray too much higher than 20 volts 
peak-to-peak. 

Now switch to the 10-mAA/ position 
and check the waveform. It should be 
less than or equal to 2 volts peak-to- 
peak. If ifs higher, adjust R5 to lower the 
voltage. Remove the wire shorting J3 
and J4 and you're all done with the 
adjustment procedure. 

To use the unit, you should connect J1 
to your scope's Y input and J2 to its X 
input Before connecting a component 
to J3 and J4, ask yourself this unlikely 
question: Will the component be 
harmed by 10-mA? [This is usually only a 
concern with FET's and other semicon- 
ductors with high input impedance.) If 
the answer is "y^s," set the scale switch 
to the 0.1 -mAA/ position and leave it 
there. That will limit the current to less 
than 2 mA, which is harmless for any 
device (and is a standard output-cur- 
rent limit for oscilloscope-based com- 
ponent checkers). Fiowever, for most 
semiconductors, you can use any scale 
that suits you. 

If the component is an inductor or 
capacitor, close S3. That prevents the 
current limiter from altering the charac- 
teristic curve. As youll soon see, that will 
allow you to gather the important infor- 
mation contained in the curve. How- 
ever, this is notan important considera- 
tion when testing non-reactive compo- 
nents. 
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Non-Reactive Characteristic 
Curves. As was mentioned, a charac- 
teristic curve can really tell you how a 
component functions if you know what 
to look for. Such plots con also help you 
to determine whether o port is operat- 
ing according to its specifications so 
you con weed-out poor components. If 
o standard plot is not available, you 
can compare the plots of suspect com- 
ponents to those of working devices. 

Simply put, a characteristic curve is a 
plot of voltage versus current for a 
given device. They are very revealing 
because the relationship between cur- 
rent and voltage is all you need to know 
to use any component. 

To give you more of a feel for what a 
characteristic curve is lefs start by ex- 
amining the simplest one possible: the 
"curve" of a resistor. As you might sus- 
pect, the characteristic curve of a re- 
sistor (its voltage to current relationship) 
is based on Ohm's Law: 

V = IR 

If you were to connect a resistor to an 
adjustable-voltage source, and plot 
the current through the resistor versus a 
number of different input voltages, the 
resulting "curve" would be a straight 
line. One over the slope of the line, 
which would be V/l, would be equal to 
the resistance. The steeper the slope 
the smaller the resistance. 

Such a plot is not terribly useful (Ifs 
easier to use a multimeter), but it serves 
to illustrate how the EZ-curve works: If 
the resistor were connected to the EZ- 
curve, you would get a straight line. 
Thafs because the EZ-curve would ap- 
ply a continuously varying (read that 
"sinewave") voltage to it and supply the 
scope with the resulting voltage and 
current information. If the resistor had a 
low value, the plot would look like the 
one shown in Fig. 3. (Remember the X- 
axis is flipped around.) 

Other devices have more interesting 
and more informative curves. For exam- 
ple, a diode would generate a curve 
something like that shown in Fig. 4. The 
forward-bias portion of a good-diode 
curve should have a steep slope. Fur- 
thermore, the knee of the curve, where 
the diode begins to conduct, should be 
fairly sharp and close to the origin. Poor 
diodes will appear to have shallow 
slopes, wide bends, require too much 
forward voltage to conduct and/or 
breakdown too easily when reverse-bi- 
ased. The- last problem will manifest it- 
self as a "tail" hanging off the end of the 
curve (see Fig. 5). 
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BREAKDOWN OR 
ZENER VOLTAGE 


Fig. 5. Zener diodes look like diodes with 
a poor breakdown region when reverse 
biased. The breakdown voltage should be 
approximately the diode's specified Zener 
voltage. 



Fig. 6. This curve is typical of a 
reactance, whether a capacitor or 
inductor. The three important data points 
are marked here . 

You can directly read the diode's re- 
verse-leakage current and turn-on volt- 
age from the oscilloscope trace. You 
can determine the forward-bias resis- 
tance of the diode by finding the slope 
of the forward-biased part of the curve 
and dividing it into 1. 

Zener diodes will produce the same 
forward-bias curve as a normal diode, 
but the reverse-bias part of the trace 
will have a tail (like the diode In Fig. 5). 
Such a Zener is actually good. The tail 
should occur very near the specified 
Zener voltage, and the diode should be 
able to handle the rated Zener current 
at that voltage. Again, that can be de- 
termined directly from the plot. Unlike a 
regular diode, the forward-biased 
portion of a Zener can be ignored. 

Bipolar transistors can be viewed as a 
pair of diodes tied together: NPN tran- 
sistors are like two diodes placed 
anode-to-anode and PNP transistors 
are like diodes connected cathode-to- 


cathode. They must be tested one "di- 
ode" junction at a time. Regardless of 
whether its an NPN or PNP transistor, the 
emitter-base junction should produce 
a plot like a Zener diode. The collector- 
base junction should look like a good 
rectifying diode. 

Use the same rules you would use for 
the two types of diodes to judge tran- 
sistor junctions. Sharp bends indicate a 
transistor suitable for switching applica- 
tions. You should compare several tran- 
sistors with the same part number to get 
a feel of what to look for. The wide 
range of quality (and its absence) that 
you'll find among transistors purchased 
in bulk will probably surprise and per- 
haps disappoint you. 

Reactive Components. As we men- 
tioned, the device can help you deter- 
mine impedance, Q-factor, and all the 
other attributes associated with reac- 
tive components (capacitors and In- 
ductors). You just have to take some 
readings off the scope and do a little 
simple math, as we'll explain. 

Unlike the components we've al- 
ready examined, the curves for reactive 
components look like slightly-tilted el- 
lipses (see Fig. 6). Without getting too 
bogged down in theory, the ellipse-like 
shape is due to the fact that current 
and voltage in reactive devices do not 
change in step with one another. The 
slant just indicates that the component 
contains some DC resistance. 

The important characteristics of re- 
active devices are impedance, Z; reac- 
tance, X; resistance,‘R; Q-factor, Q; and 
the value of the component: L for an 
inductor, C for a capacitor. You can de- 
termine all of these quantities by taking 
three measurements off the device's 
characteristic curve (look back at Fig. 6) 
and doing some very simple math. 
Keep in mind that since the EZ-Curve 
operates at 60 Hz, the values you obtain 
for impedance, reactance, and Q-fac- 
tor are only true at 60 Hz. You will have to 
do a little extra math to determine 
those values for other operating fre- 
quencies. Of course, once the resis- 
tance and the value of L or C are 
determined, it Is easy to determine Q, X, 
and Z for any desired frequency. 

For our purposes, the sign of the 
quantities should be dropped, so as to 
make all your readings positive num- 
bers. To further simplify things, the math 
is the same for both Inductors and ca- 
pacitors when determining Z, X, R, and 
Q. Only finding the components value, 
(Continued on page 88) 
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Find the perfect electronic gift for nearly 
every interest and just about every budget in 
this handy guide to holiday giving 
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T he holiday season is fast ap- 
proaching. Ideally that should 
conjure up images of family and 
friends, caroling, sleigh rides, parties, 
and tree-trimmings. In reality those im- 
ages are often obscured by the dread 
of shopping without a clue as to what to 
buy, and visions of frantic shopping ex- 
peditions in crowded department 
stores create unnecessary tension. 
(Who hasn't experienced 10-minute-to- 
closing-on-December-24th panic?) Ifs 
hard enough to find the perfect pre- 
sents for friends and loved ones, let 
alone your boss or your mother-in-law! 

Luckily, consumer electronics pro- 
vides the solution to many gift-giving 
dilemmas. Here, we'll give you sugges- 
tions for people with electronics-re- 
lated hobbles — videographers and 
computer buffs, for instance. But we'll 
also show how electronic gifts can be 
perfect for just about anyone on your 
list, from your toddler to your grand- 
mother. And we'll try to show you gifts 
that will fit in every budget. 

Gifts for Kids. Holiday gift-giving, of 
course. Is really for the kids, and no age 
group is more receptive to electronics 
than children. Today's kids are exposed 
to electronic gadgetry from the day 
they're born — and sometimes even be- 
fore! They certainly don't suffer that 
"fear of electronics" that plagues many 
of their grandparents (and some of 
their parents). 

After all, whafs to be afraid of, with 
such "friendly" gadgets as the My First 
Sony Clock Radio (Sony, $44.95). So kids 
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won't miss a minute of their busy sched- 
ules, it wakes them on time with sound 
effects — a bird, a train, a dog — or, for 
kids who hanker for a taste of the rat 
race, an alarm. To help them learn to 
tell time the old-fashioned way, the 
clock sports a face with big hands and 
big numbers. 


Another friendly electronics Item for 
preschoolers is the Rockin' Robot (Play- 
skool Electronics, $54.99). The AM/FM/ 
cassette-recorder resembles a smiling 
robot, and has an easy-to-grasp han- 
dle, large brightly colored buttons, and 
a microphone so that kids can record 
their own songs as soon as they're old 
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My First Sony Clock Radio 


enough to sing. It comes with on audio 
tope featuring children's recording star 
Joanie Bartels. 

Now that rap music has become 
overwhelmingly popular, older kids 
may be fans of MC Hammer or Vanilla 
Ice. If thafs the case, the RAP-1 Rop Key- 
board (Casio, $99.95) lets them sound 
like real rappers. The Instrument has a 
round "scratch table" that simulates the 
record scratching sounds used in rap 
music, a voice changer, 25 preset 
sounds and sound effects, and 30 dif- 
ferent background-rhythm patterns. 

Music has often been a source of 
strife between the generations. Have 
you had it up to here with rap? Are your 
youngsters playing videogames when 
they're supposed to be practicing their 
classical piano lessons? The Miracle 
piano-teaching system (The Software 
Toolworks, $379.94 for 8-blt NES or 
$479.95 for 16-blt NES and Amiga for- 
mats) lets them do both at the same 
time. It hooks up to a Nintendo system 
or Amiga computer and uses person- 
alized video games and programs to 
teach kids (of all ages) to play the 
piano. It focuses on actual songs rather 
than repetitive exercises, provides a re- 
pertoire of songs ranging from the clas- 
sics to rock, and uses self-paced 
progressive lessons for customized In- 
struction. 

If your children get tired of practicing, 
tell them "Don't have a cow!" — after 
they're done, they can play The Simp- 
sons: Bart vs. The Space Mutants (Ac- 
claim Entertainment, $44.95) or Bart 
Simpson's Escape from Camp Deadly 
($27.95). Those games bring the ever- 
popular cartoon star to standard Nin- 
tendo Entertainment Systems and 
Game Boy handheld units, respectively. 
Cool, man! 

If you're even more tired of listening 
to their videogames than their music, 
try putting the LaserScope voice-com- 
mand optical targeting headset 
(Konami, $39.95) under the tree. It will 


allow your child to play any Nintendo 
Zapper Gun games by lining up the 
target through an "eyescope" and 
then saying "fire" when ready to 
shoot — giving a whole new dimension 
(and sound) to video-game playing. 
The LaserScope also doubles as head- 
phones for stereo listening, sparing par- 
ents from loud music as well as video- 
game-generated noise. 

Kids can also listen to music pri- 
vately — and make a fashion state- 
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ment — ^with the Light Switch stereo 
headphones (Koss, $9.99). Made of a 
light-sensitive plastic, the headband, 
yoke, and cord of the headphones 
change color in the sun. When biking, 
roller-blading, or at the beach, the 
headphones change from light pink to 
deep purple in a few seconds. 

Don't get the impression that chil- 
dren's electronics are all music- or vid- 
eo-game oriented. The board game 
Isn't dead yet— just updated for the 90's. 
Youngsters nine years and older can 
travel around the world in the comfort 
of their living room with Passport to the 
World (Texas Instruments, $50), an elec- 
tronic board game that teaches them 
about geography as they play. Players 
interact with the "electronic flight con- 
troller," which assigns destinations, 
poses questions, and updates players 
on their positions on the board. Players 
move by correctly answering questions 
about geography, famous people, 
food, sports, clothing, climate, and in- 
ventions. The first player to collect six 
passports wins— but such setbacks as 
lost luggage make travel difficult at 
times, just as in real life. 

Finally, here's one you'll be tempted 


to "borrow" from the kids: The 
TurboExpress handheld video-game 
system (NEC, $299) has an optional 
tuner ($99) that allows it to double as a 
miniature color TV The unit plays any 16- 
bit TurboGrafx-16 games with high-res- 
olution and sharp colors. 

Gifts for College Students. Older 
kids — high school and college stu- 
dents — might appreciate some 
gadgets to help make their classwork 
easier. Researching term papers has 
never been more convenient than with 
the portable electronic Random House 
Encyclopedia (Selectronics, under 
$350.). The pocket-sized reference tool 
lets students scan through its more than 
20,000 entries using a key word or sub- 
ject, and optional cartridges allow the 
addition of spelling and translator func- 
tions. 

If your young students have trouble 
even starting research because they 
don't know how to spell the subject 
they're supposed to be researching, 
then wrap up the Wordmaster (Franklin, 
$59.95). By typing in a word the way it 
sounds, the compact thesaurus and 
spelling corrector displays the correct 
spelling, the definitions, and synonyms 
instantly. 



Franklin Wordmaster 


After a hard day of classwork, most 
students have only the college caf- 
eteria's "cuisine" to look forward to. So 
dorm residents are likely to appreciate 
the MA-670M One-Touch microwave 
(Goldstar, $219.95). Besides the stan- 
dard microwave functions, this one fea- 
tures pre-programmed one-touch but- 
tons for popcorn and pizza — dietary 
staples for college life. 

The popcorn feature will come in es- 
pecially handy if they also get to un- 
wrap a Sentry 2 model SJ1325 color TV 
(Zenith, $329.95). The 13-inch set is big 
enough to see, but small enough to fit in 
a crowded dorm room (and in the car 
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for the trip up to college.) With audio 
and video inputs, the Sentry 2 can act 
as a monitor. Of course, a remote con- 
trol is featured, and a sleep timer should 
prevent tired students from leaving the 
set on all night. 
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With all those electronic goodies, 
there will be little space leftfor an audio 
system, something no college student 
can live without. The /WC-2000 shelf sys- 
tem (Sansui, $849.95) has a footprint of 
only about 11 inches square, so it won't 
take up much space. Despite that small 
size, the system includes a 5-disc CD 
changer — perhaps the smallest on the 
market. Instead of using a cartridge or 
carousel, the changer uses a "robot" 
arm. Up to five discs can be placed in 
the first well. The arm picks up the top 
disc and moves it to the second well for 
play. When the disc is finished, the arm 
then moves the disc to a third well, and 
starts the process over again. 

Gifts for Videographers. The cam- 
corder has created a whole new group 
of hobbyists: amateur videographers. 
With almost three-and-a-half million 
camcorders expected to be sold by the 
end of thisyear,there'slikely to be more 
than one videographer on your list, and 
there are plenty of gadgets on the mar- 
ket that are sure to be a hit with them. 

There's also a special camcorder that 
deserves mention. Sure to be at the top 
of any serious videographer's Christmas 
list is the L1 camcorder (Canon, $2999). 
As the first to allow interchangeable 
lenses Oust like a 35-mm camera), the 
LI provides hitherto unheard of ver- 
satility. The Hi-8 camcorder accepts all 
VL-mount video lenses. With a special 
adapter, it can also use lenses from 
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Canon's ECS "EF" 35-mm autofocus 
cameras. The full range of high-end 
camcorder features are provided, 
along with some special digital effects. 

The people manning a camcorder 
are often so busy capturing important 
family events on tape that they miss all 
of the festivities themselves. You can 
give family chroniclers a break with In 
The Picture (Visionary Products, $299), 
which tracks the main subject — the 
proud graduate, the birthday girl, orthe 
guy dancing with a lampshade on his 
head — automatically. A remote trans- 
mitter clips to the subjecfs belt, and the 
receiver attaches between your cam- 
corder and a tripod. As the subject 
moves around. In The Picture causes 
the camcorder to swivel on the tripod, 
tracking the movement while the vid- 
eographer joins in the fun — and even 
gets in the picture! 

Although a tripod is requiredto use In 
The Picture, it's recommended anytime 
you want to achieve smooth, jitter-free, 
professional-looking results with any 
camcorder. The model V-0550 tripod 
(Ambico, $149.95) is sturdy enough to 
be used professionally, with even the 



Videonics Boing Box 

largest and heaviest of camcorders. It 
incorporates numerous convenience 
features including quick-release cam- 
era mounts, fluid heads for panning 
and tilting, bubble levels, geared ele- 
vator crank, quick leg-locks, and sturdy 
locking leg braces. The anti-slip center 
column extends to a height of almost six 
feet! 

Of course, capturing the action on 
tape is only half the job. Editing the 
footage into a cohesive, interesting, or 
even funny video is the harder part, 
although the payoff is worth the effort. 
There's no question that those clips 
shown on "America's Funniest Home 
Videos" wouldn't be so amusing without 
the added sound effects. The Being Box 
sound-effects generator (Videonics, 
$179) letsthe videographer on your gift 
list add not only music and narration. 
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but also 50 digitally sampled sound 
effects to their favorite videos. A digital 
sequencer makes it possible to pro- 
gram a series of sounds — footsteps, 
laughter, a squeaking door, and a 
"boing" sound, for example — as the ac- 
tion unfolds. 

Gifts for Travelers. Whether for busi- 
ness or for pleasure, there's no question 
that Americans are on the move. If your 
gift list includes any frequent travelers, 
here are a few items that will make their 
journeys more pleasant. 

Have you ever tried to unfold one of 
those huge roadmaps as you were driv- 
ing, in an attempt to locate the next 
exit? Or decided to pass up a rest stop 
in favor of "the next one" — only to dis- 
cover the next one is several hundred 
miles away? The interstate Tripmate 
(Whistler, $99.95) is a pocket-sized elec- 
tronic replacement for roadmaps and 
guidebooks that provides mileage and 
directions to key cities. It also provides 
up-to-date information about locations 
of gas stations, lodging, restaurants, 
tourist sites, and visitor information cen- 
ters. An optional, plug-in memory mod- 
ule allows do-it-yourself information 
updates. 

Know anyone who's planning a Euro- 
pean tour, or whose business involves 
frequent international travel? They'd 
get a lot of use out of the Interpreter II 
(British Boston Marketing, $249.95), a 
talking, multi-lingual translator. The de- 
vice translates words and phrases in En- 
glish, French, Spanish, Italian, and 
German, and provides variable speed 
pronunciation so that you can more 
easily understand the spoken transla- 
tions. 

Anyone who travels on airplanes 
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knows how uncomfortable those head- 
sets are, and how bad they sound. You 
can save someone on your gift list from 
those horrors with the Air-Dapfer (Ex- 
ecutive Travelware $34.95). The bat- 
tery-powered amplifier plugs into the 
headphone jacks on an airplane's seat, 
amplifies it, and allows you to use a pair 
of standard headphones (included) for 
better, more comfortable sound. (You 
also save that $4 rental charge on 
each flight.) 

Gifts for Grandparents. Ifs difficult to 
categorize a group by any one 
characteristic (so please bear with the 
following generalizations), but senior 
citizens have different needs and life- 
styles from other age groups. Retired 
people often have more time to spend 
on hobbies. Age often brings some 
physical problems like a loss In hearing 
or sight. And older people can be 
among the most resistant to new inno- 
vations in consumer electronics. Yet 
there are plenty of products out there 
that can enhance their lives. 

Do you know someone with a lot of 
time on his hands — perhaps a retired 
person who could use both a hobby 
and some company? Chesster (Fidelity 
Electronics, $599) can provide both. 
Chesster is a walking, talking chess set 
that not only moves its own pieces, but 
gives a running commentary on the 
game in the form of helpful hints and 
smart-alecky quips. At its highest level 
of play, the game can beat 95% of the 
chess-playing population, so the play is 
always challenging. And Chesster has 
one big advantage over a garrulous 
real-life opponent — ^you can turn off Its 
voice if it gets too annoying. 

One of the unfortunate "side effects" 
of aging is often a loss in hearing. For 
those on your gift list who have hearing 
impairments, two devices would be 
welcome. The TeleCaption VR-100 



NCI TeleCaption Closed-Caption Decoder 



AT&T Telecommunications Device for the 
Deaf 


closed-caption decoder (National 
Captioning Institute, $130) displays the 
hidden captions that are available on 
many live and recorded video pro- 
grams. The compact decoder works 
with a VCR, cable converter, or satellite 
receiver. The TDD 2700 telecom- 
munications device for the deaf (ATScT, 
$249.99) allows hearing impaired indi- 
viduals to type messages back and 
forth over the telephone line. A high- 
sensitivity switch helps eliminate errors 
In the incoming message that can be 
caused by a noisy phone line; a port for 
connecting an external printer also is 
provided. 

If Grandma's VCR's display Is sf/// flash- 
ing 12:00 AM, thafs a sure sign that the 
unit isn't being used to record any pro- 
grams! One way to get around the cry 
of "I can't figure out howto program the 



Gemstar VCR Plus -F 


darn thing!" is the VCR Plus-h instant 
programmer (Gemstar, $59.95). With 
the VCR Plus-f-, anyone can master 
timer taping by simply typing in a spe- 
cial code (printed in TV Guide and sev- 
eral major newspapers) that corre- 
sponds to the show to be taped. It works 
with virtually any wireless-remote VCR 
and most cable-boxA/CR combina- 
tions. 

Copying VHS-C home videos of your 
kids onto standard VFIS tapes so that 
your parents can watch them on their 
VCR is time-consuming — and un- 
necessary if you give your folks a 


PV-7000 VCR (Panasonic, $499). The 
unit accepts either standard or com- 
pact VFIS tapes for recording and play- 
back. No special adapter is required for 
playing VFIS-C tapes. 

Gifts lor the Executive. Gadget-lov- 
ing executives will flip for the VoicePrint 
50 two-line telephone (Ascom Com- 
munications, $209.99). Up to 20 num- 
bers can be stored in memory and 
recalled by simply speaking the name 
of the person to be called! Up to 50 
other numbers can be stored for push- 
button speed dialing. The VoicePrint 50 
automatically selects the correct line 
for an incoming call and automatically 
selects the free line for outgoing calls. 

The Rolodex, that indispensable tool 
found on countless desktops, has been 
updated. Give the "new and im- 



Ascom VoicePrint 50 


proved" (via electronics, of course) ver- 
sion, the EC-340 Desk-Top Rolodex 
(Radio Shack; $149.95) to the executive 
on your list. Information is typed in on a 
computer-style keyboard, and called 
up by scrolling or by typing in the first 
few letters of the name. There's room for 
additional information on each entry 
(besides the usual name, address, and 
phone number), and the unit provides 
other functions such as a monthly cal- 
endar, reminder notes, and lists of peo- 
ple to call or write. Best of all, if you also 
give an EC-339 Pocket Rolodex 
($99.95), all of the phone numbers en- 
tered in the desktop model can be 
transfered to it in a matter of seconds 
(and vice versa), so that the phone di- 
rectory thafs carried is as up-to-date as 
the one that stays in the office. 

If you know a frazzled executive who 
needs to find a way to relax, then the 
MasterMind "brainwave entrainment 
computer" (Synetic Systems, $229.95) 
might be a welcome gift. The Master- 
Mind consists of a small, portable, bat- 
tery-powered control unit, a pair of 
"LiteFrames" (solid eye glasses with 
high-intensity LED's built in), and a pair 
of headphones. The control unit will 
send pulses to the LED's and tones to the 
headphones according to built-in "ses- 
sions" or according to an external au- 
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Acclaim Entertainment Inc. 

71 Audrey Avenue 
Oyster Bay, NY 11771 

CIRCLE IS ON EREE INFORMATION CARD 

Allsop, Inc. 

RO. Box 23 
Bellingham, WA 98227 

CIRCLE 16 ON FREE INFORMATION CARO 

Alpine Electronics of America, Inc. 
19145 Gramercy Place 
Torrance, CA 90501 

CIRCLE 17 ON FREE INFORMATION CARD 

Ambico, Inc. 

50 Maple Street 
RO. Box 427 
Norwood, NJ 07648 

CIRCLE 18 ON FREE INFORMATION CARO 

Ascom Communications, Inc. 

300-1(c) Route 17 
Lodi, NJ 07644 

CIRCLE 19 ON FREE INFORMATION CARO 

AT&T Consumer Products 
5 Wood Hollow Road 
3L11 

Parsippany, NJ 07054 

CIRCLE 20 ON FREE INFORMATION CARO 

Banner Band 
535 North Wolf Road 
Wheeling, IL 60090 

CIRCLE 21 ON FREE INFORMATION CARO 

BASF 

Crosby Drive 
Bedford. MA 01730 

CIRCLE 22 ON FREE INFORMATION CARD 

Bose Corporation 
The Mountain 

Framingham, MA 01701-9168 

CIRCLE 23 ON FREE INFORMATION CARD 

Britannica Software 
345 Fourth Street 
San Francisco. CA 94107 

CIRCLE 24 ON FREE INFORMATION CARD 

Canon U.S.A., Inc. 

One Canon Plaza 
Lake Success, NY 11042 

CIRCLE 72 ON FREE INFORMATION CARD 

Casio, Inc. 

570 Mt. Pleasant Avenue 
RO. Box 7000 
Dover. NJ 07801 

CIRCLE 73 ON FREE INFORMATION CARD 

Cobra Electronics Group 
Dynascan Corp. 

6500 West Cortland St. 

Chicago, IL 60635 

CIRCLE 74 ON FREE INFORMATION CARD 

Commodore International 
1200 Wilson Drive 
West Chester, PA 19380 

CIRCLE 75 ON FREE INFORMATION CARD 


dio input. The idea behind the 
MasterMind is that pulsating light and 
sound can force ycur brain to produce 
brainwaves of certain frequencies. So, 
for example, if you want to enter an 


EuroSon America 
694 -Ft. Salonga Road 
Northport, NY 11768 

CIRCLE 76 ON FREE INFORMATION CARD 

Executive Travelware 
RO. 80x59387 
Chicago, IL 60659 

CIRCLE 77 DN FREE INFORMATION CARD 

Franklin Electronic Publishers 
122 Burrs Road 
Mt. Holly, NJ 08060 

CIRCLE 78 ON FRK INFORMATION CARD 

Gates Energy Products, Inc. 

PC. Box 147116 
Gainesville, FL 32614-7116 

CIRCLE 79 DN FREE INFORMATION CARD 

Gemstar Development Corporation 
135 North Los Robles Avenue 
Suite 870 

Pasadena, CA 91101 

CIRCLE 69 ON FREE INFORMATION CARD 

Goldstar Electronics International 
1000 Sylvan Avenue 
Englewood Cliffs, NJ 07632 

CIRCLE 61 ON FREE INFORMATION CARD 

Infrared Research Labs, Inc. 

820 Davis Street 
Suite 444 
Evanston, IL 60201 

CIRCLE 82 DN FREE INFORMATION CARD 

Koss Corporation 

4129 North Port Washington Ave. 

Milwaukee, W1 53212 

CIRCLE 83 ON FREE INFORMATION CARD 

Magnavox 

Division of Philips Consumer Electronics 
One Philips Drive 
PC. Box 14810 
Knoxville* TN 37914 

CIRCLE 84 ON FREE INFORMATION CARD 

Midrosoft Corporation 
One Microsoft Way 
Redmond. WA 98052 

CIRCLE 85 ON FREE INFORMATION CARD 

National Captioning Institute 
5203 Leesburg Pike 
15th Floor 

Falls Church, VA 22041 

CIRCLE 86 ON FREE INFORMATION CARD 

NEC Technologies, Inc. 

1255 Michael Drive 
Wood Dale, IL 60191 

CIRCLE 87 ON FREE INFORMATION CARO 

Pacific Data Products 
9125 Rehco Road 
San Diego, CA 92121 

CIRCLE 88 ON FREE INFORMATION CARD 

Panasonic Industrial Company 
Two Panasonic Way 
Secaucus, NJ 07094. 

CIRCLE 102 ON FREE INFORMATION CARD 


Alpha state (similar to what is achieved 
with transcendental meditation), you 
simply let the MasterMind get your 
brain to produce brainwaves between 
8 and 12 Hz. 


Panasonic Company 
One Panasonic Way 
Secaucus, NJ 07094 

CIRCLE 12t ON FREE INFORMATION CARO 

Playskool Electronics 
Harborside Financial Center 
400 Plaza Two 
Jersey City. NJ 07311-3962 

CIRCLE 122 ON FREE INFORMATION CARO 

Pioneer Electronics (USA) Inc. 

2265 East 220th Street 
RO. Box 1720 

Long Beach. CA 90801-1720 

CIRCLE 123 ON FREE INFORMATION CARD 

Pioneer Laser Entertainment Inc. 

2265 East 220th Street 
Long Beach, CA 90810 

QIRCLE 124 ON FREE INFORMATION CARO 

Radio Shack 

Division of Tandy Corporation 
One Tandy Center 
Fort Worth. TX 76102 

CIRCLE 126 ON FREE INFORMATION CARO 

RTW International Corp. 

1110 Lake Cook Road 
Suite 150 

Buffalo Grove, IL 60089 

CIRCLE 128 ON FREE INRIRMATION CARD 

Selectronics, Inc. 

Two Tobey Village Office Park 
Pittsfbrdv NY 14534 

CIRaE 127 ON FREE INFORMATION CARO 

The Software Toolworks 
60 Leveroni Court 
Novato, CA 94949 

CIRCLE 128 ON FREE INFORMATION CARD 

Sony Corporation 
Sony Drive 

Park Ridge. NJ 07656 

CIRCLE 129 ON FREE INFORMATION CARO 

Synetics Systems, Inc. 

3822 Stone Way North 
Seattle, WA 98103 

CIRCLE 138 ON FREE INFORMATION CARD 

Texas Instruments 
Consumer Relations 
PC. Box 54 
Lubbock, TX 79408 

CIRCLE 131 ON FREE INFORMATION CARD 

Videonics 

1370 Dell Avenue 

Campbell, CA 95008-6604 

CIRCLE 132 ON FREE INFORMATION CARO 

Whistler 

Five Lyberty Way 
Westford, MA 01886 

CIRCLE 133 ON FREE INFORMATION CARO 


Gifts for Hobbyists. What do you get 

tor a fellow electronics and computer 
hobbyist — or put on the top of your own 
list? You might start oft with the Realistic 
DX-440 shortwave radio (Radio Shack, 
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Syne tics Systems MindMaster 


$199.95). The receiver will not only keep 
you up to dote on the latest world news, 
but bring it to you from different per- 
spectives. Continuous tuning from be- 
low the AM bond to 30 MHz is featured, 
with AM-, CW-, and SSB-reception 
modes. The FM-broodcost bond con 
also be received on this high-quality 
portable. 

If you wont to moke a computer user 
happy, then put the latest version of 
Microsoft's disk operating system MS- 
DOS 5 (Microsoft, $99) under his tree. 
The latest release, called one of the 
most significant upgrades of MS-DOS in 
its ten-year history, promises to moke 
the operating system much easier to 
use. A DOS "shell" provides on intuitive 
user interface that con be controlled by 
a mouse or another pointing device. 
Even on online help system is provided. 
A full-screen text editor replaces the 
EDLIN program that most users found 
difficult to use. And people who ore 
constantly deleting the wrong files will 
appreciate that MS-DOS finally in- 
cludes an "undelete" function. Power 
users will appreciate that the new ver- 
sion requires less memory, and effective 
memory-management can free up 
even more system memory. They'll also 
like the "task swapper," which lets you 
switch between applications quickly. 

There's no question that "multimedia" 
is the buzzword for the 1990's. At the 
heart of multimedia, of course, is the 
CD-ROM drive, which allows your com- 
puter to access CD-ROM discs. Those 
discs can hold more than 600 mega- 
bytes of data, which can include text, 
graphics, and even audio. The 
CDD46RS external CD-ROM drive 
(Magnavox, $550) not only gives your 
computer access to CD-ROM discs, it 


also plays all CD audio discs. Unlike 
other drives with audio outputs, all the 
functions of the the CDD461RS can be 
controlled directly from the front panel, 
just like a standard CD player. 

Even if you buy a CD-ROM drive for 
yourself, you can make your family 
happy that you did, with Compton's 
Family Encyclopedia (Britannica Soft- 
ware, $695). The CD-ROM disc contains 
all 26 volumes of the 1991 printed ver- 
sion of Compton's Encyclopedia- 
more than 8-million words in over 
30,000 articles, 15,000 images, maps, 
and graphs, 30 minutes of audio, and 
an interactive multiple-window world 
atlas. Webster's Intermediate Dictionary 
is on line, as is a spell checker. A natural- 
language search and retrieval system 
lets users enter questions as they would 
speak them. 

Laser printers were once expensive, 
esoteric devices. TheyVe come down 
dramatically in price, thanks mainly to 
the efforts of Hewlett Packard, which 
now controls almost three quarters of 
the low-end laser market. Many users 
are finding, however, that their laser 
printers dont offer the flexibility, com- 
patibility, and power that they need — 
power that is available only in 
PostScript-compatible printers. 
PostScript compatibility, however, can 
be added to HP LaserJet printers simply 
by plugging in the PacificPage 
PostScript emulation cartridge (Pacific 
Data Products, $499.) The cartridge is 
available for all HP printers, and offers 
35 scalable fonts and powerful graph- 
ics capabilities. 


Gifts for the Family. There are many 
consumer-electronics items with 
across-the-board appeal that can't be 
put in any one category. Some of them 
would make good "family" gifts; others 
might bring to mind specific people on 
your gift list. 

There was a time in the not-too-dis- 
tant past when families used to gather 
around the piano and sing songs to- 
gether. You can give your family the gift 
of togetherness without buying a time 
machine (or a piano), with the CLD- 
V820 Laser Karaoke player (Pioneer 
Laser Entertainment, approximately 



Pioneer Laser Karaoke 



Commodore CDTV 

$1000). It allows the whole family to sing 
along with their favorite songs (with key 
adjustment to allow them to keep in 
tune) as the words and MTV-like video 
accompaniment appear on your tele- 
vision's screen. The unit also plays CD's 
and laserdiscs (with double-sided play 
for uninterrupted viewing). With a dig- 
ital signal processor and surround 
sound, the CLD-V820 changes the dy- 
namics of your home-entertainment 
system — creating a home theater en- 
vironment — as it provides family fun. 

Interactive media has hit the con- 
sumer-electronics market in the form of 
CDTV (Commodore, $999). The interac- 
tive multimedia player corpbines com- 
pqct-disc and computer technologies, 
and hooks up to your television set and 
stereo system to provide audio, graph- 
ics, video, and text that you can access 
using a remote control. Available soft- 
ware ($39-$ 79) offers something for 
every member of the family, from cook- 
books and gardening guides to MIDI 
music-making programs, from encyclo- 
pedias to sophisticated video games, 
from classic children's tales to Trivial Pur- 
suit. Besides playing special CDTV discs, 
the machine also plays standard audio 
CD's and the newer CD -h G (Compact 
Disc -H Graphics) discs. 

One thing that any electronics-mind- 
ed family can do without is remote- 
control clutter. The Sole Control 
SC-2000 remote control (Infrared Re- 
search Labs, $129.95) promises a solu- 
tion by replacing all of your present 
remotes with a single unit. Guaranteed 
to operate any brand, of audio/video 
equipment, the Sole Control is unique 
in its dual-sided design — one side con- 
trols audio devices, the other operates 
video devices. Up to 16 individual com- 
ponents can be controlled. Head-to- 
head programming is not required. 

A remote control isnt always the solu- 
tion, however. If you like to record and 
listen to your own cassettes, the remote 
works for only so long — ^you still have to 
get up to change tapes. But with the CT- 
WM77R Six-Plus-One Cassette Changer 
(Pioneer, $510), you wont have to get 
(Continued on page 92) 
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T he idea of a radio receiver small 
enough to fit in o pocket goes 
bock to the beginning of the 
century, before entertainment broad- 
casting. The great Nikola Tesla himself 
envisioned "A cheap and simple de- 
vice, which might be carried in one's 
pocket (that could) . . . record the 
world's news or special messages." He 
mode that statement in 1904! 

The pocket radio did not remain just 
on idea for long. The pages of Hugo 
Gernsbock's radio and science maga- 
zines, especially Modern Electrics, 
Electrical Experimenter, and Radio Am- 
ateur News, contain descriptions and 
pictures of pocket wireless sets built os 
early os 1909 by amateurs and experi- 
menters. The ingenious designs were 
not stellar performers, but they did ad- 
vertise the cleverness of their youthful 
creators. Though compact, these sets, 
which contained crystal detectors and 


By the time transistor 
action was first 
demonstrated, the first 
commercial shirt-pocket 
radio had already come 
and gone! 

not much else, also needed external 
antennas and grounds. Ironically, oper- 
ation of the pocket Vireless" required 
wires. 

Technology appropriate for making 
truly portable pocket radios was slow in 
coming. Throughout the twenties and 
thirties larger portables with vacuum 
tubes were sold by many manufac- 
turers; most resembled small suitcases. 
With few exceptions, there was little im- 
petus from consumers or manufac- 


turers to develop miniaturized tubes 
and miniaturized batteries. 

Among amateurs and electronics 
enthusiasts, however, the idea of a 
pocket radio lived on. Radio maga- 
zines publicized especially compact 
sets that enthusiasts built in cigar boxes 
and camera cases. Throughout that 
period, Gernsbock's Radio News and 
Radio-Craft magazines continued to 
urge the miniaturization of portables. 

In one famous episode from 1933, 
Hugo Gernsback himself, using the 
pseudonym Mohammed Ulysses Fips, 
reported a new set that seemed, finally, 
to achieve the ideal. The set was billed 
as "A Revolutionary Radio Develop- 
ment— The Vest-Pocket 7-Tube Super- 
hetero-Ultradyne," that was attributed 
to the WestingA/Zoi/se company. The 
mini-tubes — about an inch long and % 
-inch in diameter — were denoted 
'APR-1" after the month in which the 
article appeared. Taken-in by the April 
fools's spoof, some readers wrote to 
Westinghouse seeking to buy their 
pocket radio. Westinghouse officials 
were not amused. But Gernsback did 
get the last laugh: by the end of the 
decade, tubes as small as the fanciful 
APR-1 were being produced commer- 
cially. 

Raytheon Takes the Field. "Submini- 
ature" tubes were the handiwork of 
Norman Krim and his colleagues at 
Raytheon; which, in the late thirties, was 
only a small firm that mostly made radio 
tubes. After doing some sleuthing in 
1938, Krim determined that hearing-aid 
manufacturers could become a large 
market for miniaturized tubes. Krim pro- 
posed a project to make hearing-aid 
tubes to Raytheon's President, Laurence 
Marshall. Marshall asked Krim if he 
would quit in the event that the tubes 
failed to pay back the development 
costs. Krim said yes, and the work be- 
gan. After months of trial-and-error, the 
Raytheon team succeeded. Hearing 
aid companies responded with orders 
for subminiature tubes, and Krim kept 
his job. 

Subminiature tubes were further min- 
iaturized and "ruggedized" during 
World War II for use in a variety of secret 
weapons. Among the most important 
of these was the proximity fuse, a tiny 
radio transceiver that triggered bombs 
and artillery shells when the latter ap- 
proached their targets. 

Excerpted with permission from The Portable 
Radio in American Life by Michael Brian 
Schiffer, the University of Arizona Press, 1991 
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The Privat-Ear pocket radio, measuring only 5^Vi6 X 2Vi6~inches, could easily fit in a 
pocket for listening on the go. 


As the war drew to a close in early 
1945, Raytheon executives (which now 
included Norman Krim) held a strategy 
session at Laurence Marshall's home to 
discuss various projects that could 
maintain the company's prosperity 
after the war. Many ambitious, high- 
tech projects were proposed, including 
microwave ovens (using Raytheon's 
magnetrons), televisions, and micro- 
wave-communications systems. When 
it was Krim's turn to propose a product, 
he picked something more prosaic: a 
shirt-pocket radio. 

It is not difficult to surmise where this 
idea came from. Krim had been a ra- 
dio amateur and, os a child during the 
twenties, had devoured Gernsback's 
radio magazines and built sundry ap- 
paratus. Perhaps he had even seen the 
WestingMouse portable with its sub- 
miniature-like tubes, or maybe he had 
responded to Gernsback's incessant 
editorials calling for ever-smaller porta- 
bles. In any event, Laurence Marshall 
again gave Krim the go-ahead. 

Krim assigned Niles Gowell the task of 
designing the world's first commercial 
shirt-pocket radio. It would not be a 
novelty or toy radio, but a super- 
heterodyne unit. Working closely with 
Lemuel Temple, a battery expert, 
Gowell created a sophisticated 5-tube 
set only ys-inch thick and small enough 
to slide easily into a shirt-pocket. Hear- 
ing-aid parts were used in the audio 
section, but some new miniaturized 
components were crafted for the RF 
and IF stages. The radio also required 
production of a new family of sub- 
miniature tubes. The filaments were 
powered by two penlite cells, while a 
small 22.5-volt hearing-aid battery sup- 
plied the B + voltage. Like many mod- 



As you can see even the more complex 
subminiature tubes used in pocket radios 
were very small indeed. 


ern shirt-pocket sets, the radio had an 
earphone instead of a speaker. 

To Market We Go. To manufacture its 
shirt-pocket radio and other consumer- 
electronic products (among other rea- 
sons), Raytheon bought the Belmont 
Radio Company of Chicago in 1945. 
When presented with the prototype, 
the Belmont people were not im- 
pressed; after all, they knew radio and 
radio retailing. . In their view, this high- 
tech item would have few buyers be- 
cause it was a novelty item. Despite 
Belmonfs reservations, the pocket radio 
entered production in late 1945. 

A full-page ad in Life magazine, on 
December 3, 1945, announced the 
birth of the "Belmont Boulevard." A 
signed painting pictured the radio, ac- 
tual size, nestled between a set of keys 
and gloves. It was a handsome radio, 
reminiscent of earlier "sport sets" made 
by hobbyists. 

However, as Belmont had predicted, 
customers did not swarm arqund stores 
to await arrival of the first shirt-pocket 
portable. Total sales reached at most 


5,000. Quietly, but quickly, the "proto- 
Walkman" died. 

Although no major U.S. radio comfDo- 
ny made another shirt-pocket set with 
subminiature tubes, electronic hob- 
byists used this most appropriate tech- 
nology for homebrew pocket radios. 
Such radios were publicized in Popular 
Science, Popuiar Mechanics, Radio 
and Teievision News, and other maga- 
zines. A few very tiny companies sprang 
up in the post-war years to exploit the 
possibilities of the Lilliputian radio. The 
sets they made were novelties and at- 
tracted little notice. The Privat-Ear was 
the most popular of this genre, enjoying 
sales from 1951 to about 1954. 

Shirt-pocket radios, built with sub- 
miniature tubes, failed to find a mass 
market in the lat^ forties and early 
fifties. These sets had obvious technical 
shortcomings, such as poor sensitivity 
and very short battery life, yet no com- 
pany invested much effort in improving 
them. Radio firms judged that a pocket 
radio with an earphone was not apt to 
become a necessity for more than a 
(Continued on page 83) 
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Golden Sound 
Retriever 

HUGHES AK-100 SRS AUDIO PRO- 
CESSOR. Manufectured by: Hughes Air- 
craft Company, Microelectronic Sys- 
tems Division, 29947 Avenida de lia 
Banderas, Rancho Santa Margarita, CA 
92688. Price: $449. 


We sometimes wonder whether the 
“home theater “ craze is real, or if home 
theater is simply a catchy marketing 
phrase intended to boost the sales of audio/ 
vi eo components. We believe in it — ^but 
then, we get to try out the best of home- 
theater equipment. And we know that a 
plethora of consumer-electronics man- 
ufacturers are putting their faith in it. But 
what about Mr. and Mrs. Middle Amer- 
ica? 

Sute, they’ve heard about home theater. 
It’s hard to msiss all those large-screen 
projection and direct- view TV’s out there, 
not to mention the stereo MTS audio that’s 
become de rigueur for any new video 
equipment. But have Mr. and Mrs. Middle 
America experienced it in their own 
homes, or the homes of their friends? 

To recreate thm movie-theater experi- 
ence, a surround channel — ^and the speak- 
ers that accompany it — are necessary. 
Unfortunately, they present some obsta- 
cles to the average consumer, one of 
which is price. There’s also the intimidat- 
ing setup. Unless you’re very confident 
about your “ear,” how can you be sure that 
all those new components will sound the 
same at home as they do when profession- 
ally adjusted and arranged in the show- 
room? Finally, there’s that extra pair of 
speakers that have to be installed . 

I*irior designers have never been fond 
of audio systems, with all those compo- 
nents and speakers that don’t fit into any 
decorating scheme except ultra-modem. 
Home theater just makes things worse. 
Besides the oversized TV and the stereo 
speakers, now there are those rear speak- 
ers to worry about — assuming it’s not a 
Dolby Pro Logic setup, which also re- 
quires a center channel for the most con- 
vincing reproduction, or a very long room, 
which requires side speakers as well. 

We’re sure that some interior designers 


and non-audiophile consumers have won- 
dered why all those speakers, and precise 
adjustments and placement, were neces- 
sary. (They couldn’t hear the difference 
anyway.) Well , some audio-conscious en- 
gineers are asking the samejipestion. And 
the engineers at Hughes Audio Products 
have come up with an answer — ^the AK-lOO 
stand-alone Sound Retrieval System (SRS) 
audio component. 

Although the AK-100 is new, the Sound 
Retrieval System, or SRS, isn’t. First in- 
troduced in late 1989 in Sony XBR televi- 
sion receivers, and later on some hjgh-end 
GE/RCA sets, SRS has finally been intro- 
duced m a stand-alone component, 

The goal of SRS is to produce accurate, 
three-dimensional sound from two speak- 
ers. While effectively turning your audio 
system into a ventriloquist — that is, mak- 
ing sounds seem to come from outside the 
physical limits of stereo speakers — might 
sound like a lofty ai® impossible goal, it’s 
based on sound principles. (No pun in- 
tended.) To understand those principles, 
we must first understand how our ears nor- 
mally work to interpret sounds and where 
they come from, and why microphones 
don’t work the same way. 

Let’s presume that you are watching a 
play from near the front of the orchestra 
section in a small theater. The sounds you 
hear are primarily direct waves, but your 
ears are also hit by a number of indirect 
waves — reflections of the actors’ voices ' 
and the orchestra that come from the ceil- 
ing, side and rear walls, etc. 

When you’re in the theater, you may not 
hear any discrete reflections — even if you 


try to. However, they undoubtedly affect 
what you hear. If you were to close your 
eyes, there’s no way you could imagine 
that you were sitting in your living room. 
Even if you place microphones in the same 
locatte where you are sitting and make a 
recording, that recording won’t sound like 
the live experience when you play it back 
in your living room. The mason, siniply 
enough, is that the microphones aren’t 
your ears. 

¥)urears “hear” sounds differently de- 
pending on the direction from which they 
come. That’s mainly due to the outer ear 
(pinna), and the section that leads to the 
ear canal (choncha). Together, they act as a 
direction-sensitive filter that emphasizes 
some frequencies, attenuates others, and 
even lets some frequencies pass through 
unchanged. 

A manual that accompanies the AK-100 
describes a very convincing experiment 
that you can tty for yourself to demonstrate 
the importance of how our ears perceive 
sounis depending on the direction of the 
source: Simply rub your fingers together 
in front of, but close to, your head. Then 
bring your hand around to the side of your 
head. You should notice two things, Rrst, 
the volume will get louder. Second, you 
should notice an increased emphasis on 
high and fiiiddle frequ mc\es. The demon- 
stration is a simple, but effective, way to 
show that we do, indeed, hear sounds diT 
fereieyiy depending on the direction from 
which they come. 

Omnidtrectiimal microphones, how- 
ever, have.a flat frequency for sounds com- 
(Continued on page 7) 
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VCR: The Next 
Generation 

SLV585HF HI FI STEREO 4*HEAD VCR. 
Manufactured by: Sony Corporation of 
America^ Sony Drive, Park Ridge, NJ 
07656. Price: $600. 


Soon after their introduction in 1975, 
videocassette recorders quickly gained un- 
precedented market acceptance — and 
made a remarkable impact on America’s 
viewing habits. Less than 20 years later, 
almost three-quarters of American house- 
holds own a VCR, and many have more 
than one. Despite that high rate of market 
penetration, there is still a demand for 
VCR’s. That demand stems primarily 
from two sources. There arc. those families 
who purchase a second — or even a third — 
unit, to go with a second (or third) TV for 
family viewing, or so that the kids can 
have their own VCR’s. Then there are 
those people — and we know quite a few — 
who have been anxiously awaiting the final 
demise of the original VCR’s that they 
bought a decade ago. In our experience, 
those video “dinosaurs,” which deser- 
vedly earned the entire product category 
the unsavory reputation of being impossi- 
ble to program, are rarely mourned. In 
fact, most owners of defunct first-genera- 
tion VCR’s view their passing as a cause 
for celebration — ^and the perfect excuse to 
go out and buy one of today’s dramatically 
improved models. 

Those who are buying a second VCR for 
their kids would probably opt for the bare- 
bones models (most of which, while lack- 
ing in bells and whistles, still represent a 
big improvement over older equipment). 
Sony is targeting their SLV-585HF at the 
other segment of the market — ^those who 
are looking to upgrade-— whether they’re 
replacing worn-out units, or have decided 
to give the old VCR to the kids and treat 
themselves to a sophisticated, but easy-to- 
use, new one. 

The SLV~585HF is a four-head, high- 
quality VHS, hi-fi stereo unit with a host 
of convenience features. On-screen menus 
guide you though the setup: from entering 
the time and date, to automatically preset- 


ting all receivable channels (you can man- 
ually add or delete others), from changing 
the audio mode, to selecting the antenna 
mode. The unit automatically adjusts the 
tracking, has a built-in head cleaner, pro- 
vides an indexing system, and has front- 
panel inputs for a camcorder. 

The faces of both the main unit and the 
remote control (which Sony calls the 
“UniCommander”) are dominated by a 
dual-mode jog-shuttle control, with an 
outer rim, which can be rotated clockwise 
or counterclockwise, surrounding two 
large, semicircular Play and Stop buttons. 
The shuttle is used to control most primary 
functions, including play, stop, fast for- 
ward, and rewind, as well as frame-by- 
frame advance, variable-speed slow mo- 
tion, and high-speed search — all without 
having to hunt around for a bunch of tiny 
buttons. By turning the outer rim in vari- 
ous increments, you can move the tape 
forward or backward in ks-, normal , and 2- 
times speeds in play mode and at 7- and 21- 
times speeds in search modes. Besides the 
jog shuttle, the main unit is starkly clean, 
with only four buttons (Power, Eject, 
Pause, and High-Speed Rewind), a display 
window, and the tape compartment visible 
on the front panel. Controls hidden in a 
compartment under the tape well include 
Mode selector. Sharpness, and Clear 
(which resets everything); jacks for audio 
and video are also located there. Several 
other controls are located inside the door 
to that compartment, including those for 
channel selection, recording, tracking, 
quick timer, and editing. In contrast, the 
UniCommander (which can also be used 
to confrol other Sony video equipment) 
has about thirty buttons on its face, plus a 
0-9 numbered keypad, but it is fairly well 
arranged (with one exception that we’ll 
discuss later). 

As we began experimenting with the 
dual jog-shuttle, one feature of the 
SLV-585HF made itself immediately ap- 
parent— -the smooth, fast transition from 
one play mode to the next. Sony’s proprie- 
tary “Rapid Access Tape Transport Sys- 
tem” keeps the tape partially wrapped 
around the head drum ^t all times, so the 
deck goes from stop to play in a fraction of 
the time needed on most other decks we’ve 
(Continued on page 7) 
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Convenience 


jack. (If your PBX phone uses a 2-prong 
handset jack, you’ll have to buy a $20 
adapter fem Hello Direct.) 

The charcoal-colored base is about the 
size of a small desk telephone, and it is 
styled to look at home on your desk. The 
base charges the headset between uses, as 
well as charging a second battery. 

The headset weighs about 7 ounces, and 
has a wide, comfortable, easily adjusted 
headband. Although the headset has only 
one earpiece, it’s balanced reasonably well 
by the battery, which is on the opposite 
side of the headband, above the other ear. 
The microphone is mounted on a boom 
that can swing up over the head when it’s 
not in use. The boom acts as a function 
switch as well . When it’s stored up over the 
headband, the headset’s power is turned 
off. When it’s swung down to chin level, 
it’s linked to the base unit on the 900-MHz 
band. When swung up half way, the micro- 
phone is muted — ^but you can still hear the 
party to whom you’re talking. A volume 
control is located by the earpiece. 

The base unit is styled to match a stan- 
dard business telephone, although it’s 
smaller. It acts as a recharger for the head- 
set’s battery, and it also stores — ^and re- 
charges-— a second battery, so you’ll 
always have one ready. Although we liked 
the two recharging bays, we’re not sure 
that we like the base unit as a whole. It’s 
too big. We have too little desk space as it 
is, and find it hard to increase the required 
telephone real estate by more than 50%. 
Also, because of the way the headset 
mounts on the charging base — it just sits 
there instead of being held in place — the 
base must remain flat or the battery won’t 
make sure contact. On a crowded (in other 
words, messy) desk, the unit often got 
tipped enough that the battery lost contact, 
fbrtunately, an LED, which lights when 
the headset is properly mounted i should 
alert you to the problem. Two potentiome- 
ters let you adjust the input and output 
levels to match virtually any telephone. 

The HelloSet Cordless is not a cordless 
telephone. To make or receive a call, you 
must be near your telephone . To make a 
call, for example, you must put the headset 
on, and then take your handset off the 
hook and dial as normal. When you’re 
finished with the call, you have to hang up 
the phone as normal, and move the micro- 
phone boom out of the way to turn off the 
headset. To receive a call, you must also 
be at your phone so that you can pick up 
the handset. The HelloSet Cordless does 
not work with telephones where the dial- 
ing is done through the handset. 

It seems to us that the HelloSet Cordless 
would be ideal for someone who spends a 
lot of time in his office, but who needs his 
hands to shuffle through papers or books 
— or use a computer keyboard — while on 
the phone. And having your hands free 
while you talk on the phone — and keeping 
your neck straight at the same time— is 
something we could get used to, ■ 


less-phorie calls, so some calls require that 
we use a standard phone. Second, as hard 
as it is to cradle our normal handset be- 
tween our ear and our shoulder with the 
cord gently tugging it away, our cordless 
phone, because of its shape, is even more 
uncomfortable. 

Of course, the problem is at its worst in 
our office, which is where we need the 
telephone most. There, of course, we can’t 
use a cordless phone— no telephone ac- 
cessories work^ with our office system. 
At least that’s what we thought. Then we 
heard about the Hello Direct HelloSet 
Cordless telephone headset, and wanted to 
give it a try. 

The HelloSet Cordless consists of two 
pieces: a base unit that acts as a battery 
recharger, and the headset itself, which sits 
on the base unit when not in use. The 
system is connected to your telephone via 
the phone’s handset— the handset plugs 
into the HelloSet’s base unit, and a short 
cable supplied with the HelloSet connects 
that base unit to your telephone’s handset 


HEILOSET CORDLESS TELEPHONE 
HEADSET Distributed by: Hello Direct, 
140 Great Oaks Blvd^ San Jose^ CA 
95119. Price: $399.00 


If you have never pulled a telephone off 
your desk or knocked the coffee pot off the 
kitchen counter as you stretched the hand- 
set cord just a bit too fer, then you’re a rare 
individual, indeed. Our informal poll 
didn’t turn up anyone who was immune to 
phone accidents. 

We’ve now added a cordless phone to 
our arsenal, which lets us walk around our 
home without pulling the phone off our 
desk; and without the cord, we don’t have 
to worry about knocking the coffee pot off 
the kitchen counter. Unfortunately, it’s a 
partial solution at best. Rrst, of course, we 
know how easy it is to eavesdrop cm cord- 
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High-Touch 
Home O ffice 

NAVIGATOR HD-40 OFHCE SYSTEM. 
From: Canon U,S.A., Inc., One Canon 
Plaza^ Lake Success, NY 11042. Price: 
$2495. 


There’s no question that the home office 
has arrived. In fact, there are almost 20- 
million full-time home offices in the U,S. 
today — ^and there is someone working at 
home, whether part-time or full-time in 
almost a third of all American households. 
There are several types of home-office 
workers. Some are simply doing *‘home- 
work” (tasks that couldn’t be finished dur- 
ing regular office hours), some are self- 
employed or run small businesses from 
their homes, some work part-time or do 
freelance work on their own time, and 
others work full-time at home for an em- 
ployer. Reflecting the variety in home- 
workers, there are many types of home 
offices. Sometimes the space consists of a 
few square feet carved out of a former 
closet or a comer of a bedroom, kitchen, 
or den; a spare bedroom might be pressed 
into office duty; and occasionally a ga- 
rage, basement, or attic is converted to 
office space. 

Whatever the differences might be be- 
tween the types of workers, the jobs being 
done, and the type of space being used, 
almost every home office situation has two 
basic similarities. First, they must be 
stocked with equipment to meet the de- 
mands of a high-tech job market. ‘Tnfor- 
mation equipment” (as it’s called by the 
Electronic Industries Associationf in- 
cludes personal computers, facsimile ma- 
chines, telephones, answering machines, 
copiers, typewriters, calculators, and per- 
sonal organizers. Second, in today’s 
smaller houses, home offices are usually 
vying for floor space with the rest of the 
family’s needs and hobbies — audio/video 
equipment, exercise gear, storage space, 
etc, — so size restrictions are the rule. 

An obvious contradiction arises: How 
do home workers manage to squeeze all 
those electronic necessities into the tiny 
space allotted? Canon has come up with an 
elegant solution. The Navigator HD -40 
system integrates the functions of a fac- 
simile machine, a telephone, a digital an- 
swering machine, a plain-paper copier, an 
image scanner, and personal computer 
into one compact unit. With bundled soft- 
ware designed to meet home-office and 
small-business needs, an ink-jet printer, 
and a 40-megabyte hard-disk drive, the 
Navigator is actually a *‘desktop office.” 

After using the Navigator in our 
GIZMO offices for the past few weeks , we 
realize that we can’t provide details of each 
of the unit’s functions in the space we have 
on these pages. (Canon requires seven 
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full-length manuals, a quick-reference 
guide, an introductory booklet, and a vid- 
eo manual to fully explain its scope!) In- 
stead, we’ll give you a brief overview of 
what you can do with the Navigator, and 
some of our general impressions of it. 

For a system that comes with all those 
manuals, the Navigator is remarkably easy 
to Set up and start using. To a large extent, 
that is due to the video manual, an hour- 
long, step-by-step tutorial that leads you 
through the hardware setup and software 
installation with clear language and prac- 
tical demonstrations. Anyone can get the 
system up and running — ^if they can lift the 
36-pound main unit out of the box! 

The telephone and handset, answering 
machine, fax, thermal printer and paper 
roll, 40- megabyte hard drive, 3!^-inch 
floppy drive, and 10-inch monochrome 
CRT are all built into the main unit— so 
it’s less surprising that it’s somewhat 
heavy than that it measures only 
14^^2X12^4X13^ inches. The 9-inch 
black-and-white display is smaller than 
those that we’re accustomed to, and so is 
the print on the screen. Despite that, and 
despite the ftK:t that there’s no contrast 
control (just brightness), the resolution is 
excellent for text, and the screen is easy to 
read. Peripherals include a compact Bub- 
ble Jet printer, a mouse, a full-size key- 
board, and the cables needed to connect it 
all. Everything is a sleek, flat black. 

The compact Bubble Jet printer, which 
emulates the IBM Proprinter and Canon’s 
BJ-130e, outputs letter-quality text and 
graphics (360 X 360 dots per inch) on stan- 
dard bond paper, envelopes, and even 
transparencies. It includes two internal 
fonts in three pitch sizes. A replaceable 
cartridge makes the printer virtually main- 
tenance free, and because it’s a non-impact 
printer, it’s incredibly quiet. It is, however, 
equally slow and, as we discovered one 
rainy day, the ink is not waterproof. 


As soon as the system is up, the main 
menu, which consists of 24 icons arranged 
in three rows of eight, appears on screen. 
To access any function, you simply touch 
the icon — ^the touch screen responds. Al- 
ternately, you can point and click with the 
mouse. Nine of those icons represent the 
Navigator’s eight software application pro- 
cesses: Q&A for database and word pro- 
cessing, Publish It! (this one has two 
icons) for desktop publishing, Deluxe 
Paint II for drawing and painting. Word 
For Word to automatically convert docu- 
ment files from one format to anoflier, 
Backup Pro/Optimize for hard-disk back- 
up and reorganization tasks. Recover for 
data recovery, a typing tutorial called 
Mavis Beacon Teaches Typing, and a com- 
puter chess game called Chessmaster 
2000. The other icons represent tele- 
phone, fax, DOS, copier, phone-book, 
and other basic functions such as “clean 
screen,” which freezes the screen so that 
you can clean it (with the included wipes) 
without activating any of the functions — a 
frequent necessity when you’re touching 
the screen all the time. A touch-screen 
“button” in the top left comer serves as an 
“escape” key. In the top right comer are 
two other “buttons”-— Tel and Fax — ^used 
to go immediately into the memory-resi- 
dent phone or fax modes while in the midst 
of another application. 

The Navigator uses two micro- 
processors. An 8-MHz V50 runs the Navi- 
gator touch-screen environment and the 
phone/fax systems, A 10-MHz 8086-1 mi- 
croprocessor mns standard DOS applica- 
tions with IBM XT compatibility. 

TTie answering machine, however, is not 
handled outside of DOS. In fact, it can be 
used only if the computer is on — but you 
can’t use the Navigator for any other tasks 
when the answering-machine mode is on. 
We can understand why Canon did it that 
(Continued on page 8} 
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Instant 

Information 

THE NEW GROtrER ELECTRONIC EN- 
CYCLOPEDIA. From: Grolier Electronic 
Pubibhing, Inc.^ Sherman Turnpike^ 
Danbury^ CT 06816. Price: $395. 


The promise has been implied all along: 
Once yon get a computer, youTl have all 
the information in the world at your finger- 
tips. Well, as the ‘"computer revolution*' 
became more of a real thing, and comput- 
ers found their place in the offices, class- 
rooms, and homes of legute people, it 
became obvious that the promise wasn't 
being fulfilled. People began to realize 
that the adage ""garbage in, garbage out" 
was true, and that even though computers 
offered greater ease and speed in countless 
applications, unlimited access to informa- 
tion remained an elusive dream. 

How, however, a big change is coming 
about, thanks to CD ROM. The CD ROM, 
although introduced in the mid-l980’s, is 
just now starting to move into the main- 
stream. Although it’s long been consid- 
ered an ideal tool for serious applications, 
it now seems that it can also be an idea! 
tool for families. Ttie trend toward family 
use of CD-ROM was sparked by two fac- 
tors. First, today’s only slightly sophisti- 
cated consumers are accustomed to CD 
technology, thanks to audio compact 
discs, and many of them are also us^ to 
using computers for work or for game- 
playing. Second, relatively inexpensive 
CD-ROM add-ons for PC’s have hit the 
market, along with an array of family-ori- 
ented software. That software includes the 
1991 New Grolier Electronic Encyclope- 
dia. 

The single CD-ROM disc contains all 21 
volumes of the Academic American Ency- 
clopedia y which you might find in the 


young-adult section of your local library. 
That includes 33,000 articles, over 2000 
color illustrMions and photographs, and-— 
something not found in the library’s 
tomes — ^audio excerpts. 

What’s the advantage of the CD-ROM 
version when compared to the traditional 
version? Well, one obvious advantage is 
its size. A single compact disc and a small 
instruction miuiual don’t take up much 
room. The real advantage, however, 
doesn’t become obvious until you use it 

Let’s presume, for example, you want to 
research information on Jimmy Carter. In 
a standard encyclopedia, you’d probably 
go right to "Carter." in that article, there 
might be indications of other lelated arti- 
cles to read. But if you want to find out 
about Jimmy Carter by using the Elec- 
tronic Encyclopedia, you would simply 
en^r ‘"Jimmy Carter" at the Word Search 
menu. Within seconds, you would be pre- 
sented with a list of 50 articles that contain 
the words "Jimmy Carter. " Many of them 
contain only passing references to the 
president. But others contain information 
that is essential to get the overall picture of 
the Carter presidency. 

In the standard encyclopedia, we proba- 
bly wouldn’t have looked in the article 
‘‘Fuel’’ for infermation about Carter, but 
since it was on the list of 50 articles, we 
called it up by clicking on it with our 
mouse. (A mouse is supported, but not 
required.) We immediately were brought 
to the portion of the article th^ contained 
the reference: a section on the synthetic- 
fuel program initiated under Carter. We 
also might not have looked up "Panama 
Canal Zone" to get yet another side of the 
Carter presidency, in which he signed a 
treaty with Panama to return control of the 
Cand Zone to P^ama in 2000. 

Actually, the list of 50 articles isn’t a 
complete list of all articles that reference 
Carter — there are really 54. But since the 
software allows lists containing a max- 


imum of the 50 "most relevant" titles, we 
were greeted with a suggestion to narrow 
our search. 

Narrowing the search is simple. The 
Word Search menu contains 4 lines for 
search entries. Since we have "Jimmy 
Carter" on the fist line, we can narrow the 
search by entering another word on the 
next line. If, for example, we enter "War," 
then the article list would be cut to eight 
entries that referenced both Jimmy Carter 
and war. 

We thought that eight seemed like a 
lot — rafter all, Jimmy Carter’s presidency 
was a peaceful one. Well, one article, 
"Neutron bomb,’’ certainly seemed rele- 
vant. In another, "Eritrea," we learned 
that Carter was host to preliminary peace 
negotiations between secessionist rebels 
in that province and the Ethiopian govern- 
ment. What did George Meany have to do 
with Jimmy Carter and war? Well, it turns 
out that the labor leader was behind the 
Vietnam War effort and critical of some of 
Carter’s economic programs. Since both 
words were in the same paragraph, the 
article came up on our list. 

To broaden or to narrow the search to 
increase the likelihood of coming up with 
relevant articles, you have several search 
options. Far example, you can call up arti- 
cles if they have your search words any- 
where within, or only if they have the 
words in the same paragraph, ^u can re- 
strict the list only to those articles that have 
the words in the exact order in which you 
entered them, or you can specify a given 
maximum distance between the search 
words. 

¥>u can also enter words that you don't 
want the search function to find. For exam- 
ple, if you were doing a paper on the Euro- 
pean arena of the Second World War, you 
might instruct it to search for articles about 
World War II, but not about Japan. The 
"or" logic operator is also supported, and 
the standard and "?" wildcards are 
permitted. 

Within articles, certain words appear in 
capital letters. Those are cross-references 
to articles that you can reference imme- 
diately simply by placing your cursor on 
the word and hitting the Enter key. 

Standard encyclopedias, of course, can 
be fun to just ready even if you aren’t 
researching anything in particular. For- 
tunately, the Electronic Encyclopedia 
doesn’t take away any of that fun. Instead 
of searching for specific words in articles, 
you can simply use a Browse Titles func- 
tion and scroll through an alphabetical list. 
At any time you can enter a word that 
you’re interested in. You’ll be brought to 
that title immediately. If that title doesn’t 
exist, you’ll be brought to the article al- 
phabetically closest to your choice. 

Some of us just like to look at the pic- 
tures. That’s why Grolier included a 
Browse Picture Index function. There, you 
{Continued on page B) 
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the bolts that secure the units to each other 
and to the door Silicone sealant is needed 
around the outside unit for a watertight 
seal. 

It’s also possible to mount the units sep- 
arated by considerable distance—up to 
1200 feet--as long as you have the le- 
quired length of 6-conductor cable. The 
inside unit can be mounted on the wall , or 
even on a desktop using the rubber feet 
supplied. Templates suppled with the 
manual make the installation as painless as 
possible, and the hardware supplied 
should fit most installations. We can think 
of a couple of situations in which the long- 
distance setup would come in handy: 
when you live in the upstairs apartment in 
a two-family house and when you spend a 
lot of time in your basement workshop. 

The MessageCom is powered by five 
Alkaline ""D” cells, which should last 
about a year. When they have about a 
month’s worth of life left, a “Bat” LED on 
the inside unit will light whenever any 
button is pressed. 

The total message length, both incom- 
ing and outgoing, is 3 minutes, which 
doesn’t sound like much but is actually 
sufficient. Additional incoming messages 
will replace the older ones. All messages 
are stored digitally— -there are no tapes to 
wear out, and no mechanical parts to get 
hung up by the elements. Once the volume 
control is properly set, the audio quality is 
adequate. 

The MessageCom works as claimed. 
The question we have is whether we can 
get people to use it correctly. The outside 
unit seems easy enough to operate, but it 
apparently intimidates some people. 
Some people will push the recording but- 
ton, ignoring the clearly stated “push and 
hold,” and we wouldn’t be surprised if 
others simply walked av^ without even 
touching the unit. 

One complaint have is that if the unit 
is in the intercom mode, and the visitor 
presses the “Push to hear message” but- 
ton, he won’t hear anything. And you 
won’t necessarily hear anything either, un- 
less they use the “Push and Hold to Leave 
Message” button. And if the visitor cor- 
rectly uses the message button, you won’t 
necessarily hear it unless you’re in the 
same room— no doorbell-type signal 
alerts you to the visitor. 

Although the MessageCom isn’t per- 
fect, we like it nonetheless. Most home- 
owners don’t really need it, but gizmo 
freaks will have fun with it. The most 
likely market for the MessageCom, we 
think, is the small, one-man business. Put- 
ting up a sign that says “Back in 15 Min- 
utes” might work sometimes, but most 
customers won’t com^ back. Given the 
opportunity to easily leave a message 
might rescue business that would other- 
wise be lost. We only wish that everyone 
we visit would have one so we wouldn’t 
have to scramble for a pencil and paper. H 


ing announcement, and use the device as 
an in^rcom instead of an answering ma- 
chine, 

MessageCom is supposed to work like 
this: A visitor comes to the door, and push- 
es the “hear message” button. Your voice 
is then played back saying something like, 
“We can’t come to the door right now, but 
please leave a message.” The visitor fol- 
lows the instructions and leaves a message 
for you, which is recorded digitally for 
playback. 

One of the benefits of such a setup is 
that you can use the door-answering ma- 
chine just as you would use one for the 
telephone— to screen visitors. Leaving a 
message that you can’t come to the door 
doesn’t let the visitor know whether your 
home or out. If the message is from a 
delivery man or someone you want to see, 
you can simply go to the door and answer 
it. If it’s from someone you don’t want to 
see , such as a salesman, just let them leave 
a message. 

The MessageCom can aiso be used as a 
standard intercom. For that mode, the In- 
tercom button on the inside unit is turned 
on, and ail sounds from the outside are 
heard. To communicate with the visitor, 
just press the Piay/Talk button. 

Although the MessageCom is reason- 
ably easy to use, it’s a little more difficult 
to install, mainly because the two pieces 
must be hard-wired together. The simplest 
installation is the one we described, with 
one piece mounted on the outside and the 
other on the inside of the door. Then, all 
you need to do is drill a hole for the wire 
that connects the units, and two holes for 


NEW-TRONICS MESSAGECOM DOOR 
ANSWERING MACHINE, Manufac- 
tured by: New-Tronlcs^ Inc*^ 1501 Centre 
Street, Rapid City, SD 57701. Price: 
$199,95* 


Calling cards — ^those cards, imprinted 
with one’s name, used to be used by vis- 
itors in Victorian times to say “I just 
stopped by” — ^have gone out of style. 
Sometimes we wish they were still 
around — especially when we make unex- 
pected stops and no one is home. We usu- 
ally end up scrambling for some paper and 
a pen, and then trying to find a place to 
stick our message where it will be seen and 
where it won’t blow away. 

Well, just as telephone ansNvering de- 
vices, or TAD’S, solved the problem of 
unanswered telephones, a new product 
called the MessageCom from New-Tronics 
does the same for unanswered doors. 
When a visitor approaches your door, he’ll 
see the “door-answering device,” a small, 
beige box that measures about 4x3 
inches, mounted on the door. Two buttons 
along the bottom edge of the unit are la- 
beled to instruct the visitor what to do. 
One says, simply enough, “Push to hear 
message,” while the other says “Push and 
hold to leave message,” 

On the inside of the door is mounted a 
second, larger unit, through which the 
outside sounds are heard. Three buttons 
along the bottom let you record an outgo- 



GOLDEN SOUND RETRIEVER 

(Continued from page 1) 

ing from all directions, and cardioid 
microphones have a flat response for 
sounds coming from the sides and front, 
while ignoring rear sounds. A cardioid 
microphone might pick up reflected 
sounds, but when they are played back on 
speakers that are in front of you, you won ’t 
hear them at the right amplitude because 
your ears will treat them as they would any 
other sounds that come from in front. In 
other words, you’ll lose any spatial cues 
that were recorded. 

How can you restore those spatial cues? 
Well, according to Hughes, you just press 
the AK-lOO’s SRS button. 

In the original recording, the ambience 
information, including indirect (reflected) 
and side sounds, are contained primarily 
in the L-R or stereo-difference signal — 
the out-of-phase sum of the left and right 
channels. Those signals are processed by 
the SRS circuitry to bring back the missing 
spatial cues and directional information. 

The stereo-difference is also used by 
other surround processors to create a third 
channel of ambience. One technique (ma- 
trix surround) uses the out-of-phase infor- 
mation directly to produce the third 
channel. 

SRS, however, has to produce the am- 
bience information using only two speak- 
ers. So after the stereo-difference signals 
are extracted from the left- and right-chan- 
nel inputs, and before they’re re-combined 
with the in-phase information, they’re pro- 
cessed to bring back the missing spatial 
cues and directional information. The spa- 
tial information is also equalized to com- 
pensate for the ear’s own direction- 
sensitive frequency response. 

Another processing section in the SRS 
circuitry is a “directivity servo,” which 
detects motion information — sounds that 
move from one channel to the other such as 
a passing car— -and isolates it from station- 
ary information so that it can be steered 
separately to its proper location. 

IWo controls, Space and Center, are 
used to govern most of the SRS effects. 
The Space control is in the stereo-dif- 
ference si^al -processing path, while the 
Center control is in the stereo-sum pro- 
cessing path. Essentially, Space controls 
the amount of SRS ambience in the output 
to vary the width of the sound stage. As 
you might have guessed, Center controls 
the amount of center (stereo-sum) infor- 
mation present in the output. 

Additional controls include a Level po- 
tentiometer, a 3-D Mono button (to 
achieve a surround atmosphere with a 
mono input), and a Rev Trim button that 
reduces the amount of reverb present in a 
vocalist’s voice. A Filter switch is used to 
reduce a rumbling noise that is heard on 
some program material. A Loop Sel but- 


ton lets you select a second external audio 
input for processing. 

The front-panel display meter is a series 
of LED’s arranged in an inverted “T” to 
provide an indication of the center and 
space contents. A Bar/Dot selector lets 
you select between dot- and bar-mode dis- 
plays, and a Display button lets you turn 
off the display— sure to be welcomed by 
people who find flashing meters distract- 
ing. A final control lets you select either 
processing or bypass modes. 

So does all that processing work? The 
answer is yes, and no. When used with a 
video system, the effect is quite pleas- 
ing — especially when watching movies 
that are recorded in Dolby Stereo— but not 
perfect. Fbr example, there’s a scene in 
Blade Runner in which a futuristic flying 
craft enters the scene from the left rear, 
flies forward across the screen, and exits at 
the front (top) right. With a Dolby Pro 
Logic decoder, the sound does the same — 
you hear if behind you first. With SRS, it 
isn’t quite behind you. To us, it sounded 
more like it was beside us. But the effect 
was good nonetheless. In simple stereo, 
the sound just goes from the left to right 
side of the screen. 

When used with music, the effect is also 
quite pleasant. When the processing is 
switched out (and you’re returned to ster- 
eo) the effect is at least as dramatic as 
switching between stereo and mono. The 
SRS processing widened the soundstage 
and significantly widened the “sweet 
spot” for acceptable stereo. 

We did find one situation where SRS 
just didn’t seem to work: an NFL game 
broadcast. We don’t know how the stereo 
was being handled by CBS, but the 
AK-lOO had trouble maintaining a con- 
stant volume level. A Pro Logic processor 
didn’t have the same trouble — ^the center 
channel stayed constant. Reducing the 
Space level checked the shifting level. 

It seemed a bit unfair to us to expect a 
two-channel SRS system to compete with 
a 5-speaker Pro-Logic setup. But we felt 
justified after reading a passage in the 
AK-lBO’s manual that said, “such sur- 
round-type matrices are not able to play 
back material with any sense of REAL- 
ISM.” (Emphasis theirs.) 

SRS does have the advantage of a much 
wider sweet spot, and it is much easier to 
adjust properly — despite the lack of any 
remote control that would let you adjust 
the processor from your listening or view- 
ing position. But when compared to a 
properly adjusted Pro-Logic surround sys- 
tem, SRS comes up short. But not so short 
that we would write it off. It’s a cinch to set 
up and it does dramatically imjprove the 
sound of stereo by restoring ambience that 
we didn’t think was possible with two 
speakers. It seems like a pretty good com- 
promise to our ears — ^particularly in situa- 
tions where those extra speakers are 
unwelcome. B 


VCR: NEXT GENERATION 

(Continued from page 2) 


used. The result is not just less wasted 
time, but almost no missed ^tion when 
switching between modes. 

It didn’t take long for us to get used to 
looking at the screen, instead of at the little 
buttons on the remote control, as we used 
die jog-shuttle to advance (or reverse) the 
tape at various speeds in search of a par- 
ticular scene. We quickly memorized the 
location of one of the little buttons, how- 
ever. Labeled Skip, and lociieii just to the 
upper left of the jog shuttle, it speeds 
through 30 seconds of videotape — a time 
frame that directly corresponds to most 
commercials. Three to five taps of the Skip 
button neatly took us past each comme 
ciai break when watching tapes we’d made 
of network programming. 

The SLV-58i®F offers some other ways 
to search for particular points on a tape. 

It’s possible to insert “index” marks on 
the tape during recording or normal play- 
back by pressing the Index Mark button; 
an index mark is automatically inserted at 
die beginning of my recording. To search 
to an index mark, you call up the data 
screen and press the Index button. The 
words “index scan” come upon the televi- 
sion screen, and flash on the deck’s LCD 
readout. The search is activated by turning 
the jog shuttle clockwise for a forward 
search pr counterclockwise for a reverse 
search, and then releasing the dial. The 
tape fast-forwards (not in play mode), and 
when the index mark is encountered, it 
returns to play mode. The data screen 
flashes the words “index scan” and the 
number of the index mark; if it is the c 
rect mark, you hit Fhiy to watch from that 
point. Up to 19 index marks can be inser- 
ted on a tape. You can «Bo scan for a 
particular mark (by number) or erase 
marks using the Index Erase k^^ 

Of i^urse, to playback or search, it 
helps to have some material actually re- 
corded on the t^ With the SLV-585HF, 
you won’t have any for not making 

your own tapes. Ptogramming couldn’t be 
simpler, using the on-screen menu for 
timer or the Quick Timer but- 

ton (located only on the main unit’s in^e 
control paael) for immediate recording m 
30 minute increments J The timer can be 
set to record eight events over one-month; 
in the event of a power outage of less than 
three hours IBfetion, the pro^mmM 
timer functions will remain in memory. 

Although the SLV-585HF is quite easy 
to use, learning to use it is wreiilBB matter. 

The manual, while not one of the worst 
we’ve seen, is needlessly complex, lacks a 
comprehensive overview of the unit’s fea- 
tures, and contains at least one glaring 
error. We don’t belike that ^ explana- 
tion of how to use the dual-^®Pfe siuttle 
ring belongs in H “Advanced Operation 

GIZMO/Page7 43 


DECEMBER 1991 


POPULAR ELECTRONICS 


Section,’* forty-odd pages into the man- 
ual, when that’s the first control that any 
new owner is likely to play with. The very 
brief mention of the jog dial under “Basic 
Operations” heading could have been 
placed in an expanded overview section — 
along with something about using the Skip 
button to bypass commercials, something 
that those who are unfamiliar with the new 
generation of VCR’s might not realize. 
They also might not intuitively realize that 
to cause the index display to appear on 
screen (which the manual says occurs by 
pushing the Index button), they must first 
push the Data Screen button on the remote 
control. Even worse, inexperienced con- 
sumers might believe the manual’s instruc- 
tions for searching for indexed points on 
the tape: “Turn the dual mode shuttle ring 
clockwise to locate the previous program 
or counter-clockwise to locate the program 
ahead. ” Obviously (to those who are com- 
fortable and familiar with consumer elec- 
tronics, at least), the ring is turned 
clockwise for programs ^ead and coun- 
ter-clockwise for previous programs. 

Even disregarding that error, the manual 
was weakest when it came to explaining 
indexing. We had some difficulty getting 
the hang of it, and we like to think of 
ourselves as experienced when it comes to 
consumer electronics (we certainly have 
learned how to use quite a few more de- 
vices than the average consumer, and we 
don’t suffer from electronics intimida- 
tion!). YgI it took us a while to interpret the 
vague directions and poorly labeled keys. 
First, we figured out that to be sure an 
index had been set when we pushed the 
Index Mark button we had to either rely on 
blind faith or push the Data Screen key for 
visual confirmation. We learned by trial 
and error that we couldn’t be in play mode 
when searching for index marks, and that 
when a mark is found, the tape, which is 
searching at a high speed, must stop and 
rewind to that point on the tape. When 
trying to erase an index mark, we dis- 
covered (again on our own) that we had to 
wait until the tape had rewound to the exact 
mark. We still haven’t figured out why the 
button used to scan for index marks is not 
labeled “scan” and grouped on the remote 
with the Mark and Erase buttons under the 
heading of Index. 

Despite the illogical arrangement of 
those keys, the SLV-5 85 HF expects you to 
give it only logical commands. To keep 
the user in line, it displays on-screen warn- 
ings whenever you try an illogical opera- 
tion. For instance, if you try to set a timer 
recording with no tape in the well, “Please 
put in a cassette” appears on the screen. 
Trying to rewind a tape that’s already at its 
starting point brings up “The tape is re- 
wound,” Other messages include “^u 
cannot change channels, tape speed or in- 
put source during recording,” “Please set 
clock,” and “VCR is recording.” Those 
messages can be quite helpful in reducing 


the frustration experienced by beginners 
who can’t figure out what they’re doing 
wrong. 

The VCR also provides minimal editing 
capabilities, but it does include a Control- 
S input (for synchronized editing with a 
similarly equipped VCR) and an edit 
mode (which reduces the deterioration be- 
tween successive generations of tapes). If 
editing is important to you, we’d suggest 
spending the extra $50 for the SLV-686, a 
sister model that includes a flying erase 
head for better editing. 

Those of you who do far more video 
watching than video editing could save 
money by opting for the SLV-585HF, and 
not be missing a thing. Both picture quali- 
ty and audio quality are quite good, the 
smooth transitions from stop to play are a 
delight, using the dual-mode shuttle is 
comfortable and easy, and (once you get 
past the bugs in the manual) the entire unit 
is a breeze to use, ■ 


HOME OFFICE 

(Continued from page 4) 


way. After all, if you’re sitting at your 
computer working, you are available to 
answer the phone. But we sometimes pre- 
fer to let a TAD pick up the call so that we 
can screen it and interrupt our work only if 
it’s important. We also don’t like having to 
leave the system on overnight or over the 
weekend — ^basically, 24 hours a day, seven 
days a week — ^to have full answering-ma- 
chine coverage. Even though the hard 
drive shuts itself off after a period of inac- 
tivity to save power, no screen-blanking is 
provided. 

The answering machine does have a 
couple of convenient features. For in- 
stance, it can be programmed to call an- 
other line with a wake-up call every day. 
And, when it is activated, the Navigator 
can distinguish between phone and fax 
calls, and automatically routes incoming 
faxes to the fax function. If you’re wonder- 
ing where the answering-machine cassette 
tapes go, don’t. They appear only on the 
screen. Messages are stored to disk (either 
hard or floppy). Faxes can be stored to disk 
as well and printed later (to either the Bub- 
ble Jet printer or the built-in thermal 
printer) or incorporated into other software 
for desktop publishing, etc. 

When you’re using the Navigator and 
answer the phone only to find that it’s an 
incoming fax, you can enter the fax mode 
manually simply by hitting the Fax “but- 
ton” on the upper-right side of the display. 
A fax screen appears, and you can opt to 
receive a printout of the fax or store it 
immediately to disk. 

For outgoing phone calls, as soon as the 
receiver (which is located just to the left of 
the CRT) is lifted off the hook, the phone 
directory appears on the screen, covering 


the current application. Once you’ve input 
all your frequently-called numbers, speed 
dialing phone (or fax) calls is a snap. For 
outgoing faxes, a fax directory appears by 
pressing the fax icon at the upper right 
comer of the screen. It includes a “group” 
setting that lets you program a sub-directo- 
ry with groups of people to whom you 
frequently send the same fax, and then 
send them all faxes with one command. 
Advanced fax functions — sending at pre- 
set times, polling, broadcasting, sending 
confidential faxes, sending a facsimile pre- 
viously received to disk, attaching a cover 
sheet, faxing a document directly from an 
application program, and viewing and 
printing faxes received to disk — can be 
accessed by pressing the extended-fax icon 
on the main menu. 

That gives you an idea of some of the 
advantages of an integrated machine. You 
can incorporate graphics received over the 
fax machine (or scanned in) into a desktop- 
publishing file, or make copies of faxes on 
thermal or plain paper. Yon can scan in a 
logo to create personalized stationary. The 
included software gives you even more 
flexibility, allowing you to manipulate files 
that are scanned in or created using various 
programs so that they are compatible with 
yet other programs. For instance, if you 
enjoy using the Navigator’s built-in data 
base and word processor, Q&A, but every- 
one in your company’s main office uses 
WordPerfect or one of the dozens of other 
popular word-processors. Word For Word 
Professional makes it easy to convert your 
files — including both text and formatting 
commands— -to match. Other software 
also makes it possible to convert scanned 
image files or those received by the fax 
into different graphics formats for com- 
patibility with various paint and desktop- 
publishing software. 

Yon aren’t limited to the included soft- 
ware, of course. Even with all of the in- 
cluded software installed, you still have 30 
megabytes of free space left on the hard- 
disk drive to install your preferred pro- 
grams. And, if you have a favorite word 
processor, but don’t normally use a paint 
or desktop-publishing program, you can 
pick one from column A and two from 
column B — -mixing and matching your 
software and the Navigator’s, There is 
room on the main menu for several addi- 
tional icons, so you can add custom icons 
for your favorite non-Navigator programs. 

The Navigator brings all of the office 
equipment that most businesses need into 
a package that fits on even the smallest of 
desks. Although we don’t think that it’s 
always the most elegant solution — ^the an- 
swering machine is decidedly inelegant — 
and it is impossible to expand the Navi- 
gator with standard add-on cards, you’ll 
be hard pressed to find equipment with 
equivalent functionality at the same price. 
You’ll never find equipment that will be as 
easy to set up. B 
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get a list of all of the thousands of pictures 
on the disc. Fortunately, they are broken 
down into categories such as ‘"Aircraft,” 
“Mammals,” and the like. A host of maps 
are also contained on the disc, and a 
Browse Map Index is included. 

The sounds included on the disc are a 
part of what makes the Electronic Ency- 
clopedia a “multimedia” experience. In- 
terestingly, there’s no function to browse 
through the available sounds. As far as we 
could tell, however, all articles with sound 
also include a picture. When scrolling 
through the picture index, any picture with 
an accompanying sound has an asterisk 
next to it* Unfortunately, that’s not pointed 
out in the manual. 

When reading a given article , an accom- 
panying sound byte is indicated at the bot- 
tom of the text, along with an indication to 
hit ALTr? to retrieve the sound. So, when 
researching Abraham Lincoln for exam- 
ple, you can call up 33 seconds of his 


second inaugural address (“With malice 
toward none, with charity for all. . . ”). 

We like the sound capability — it’s 
something that we’ve never seen in an en- 
cyclopedia before. In maay cases, it’s not 
all that useful, though. Listening to an 
actor reciting 33 seconds of Lincoln’s sec- 
ond inaugural address doesn’t tell us too 
much that couldn’t be expressed in text. 

In other cases, sound is used more 
effectively. Hearing 33 seconds of Dr. 
Martin Luther King, Jr.’s “I have a 
dream” speech does tell you something 
about his powerful oratorical style. An- 
other practical use for sounds is with bird 
calls. We, for example, have never seen an 
eastern bluebird, even though it’s the state 
bird of New ^ik. Maybe if we knew what 
it sounded like, we’d have an easier time in 
hnding one. Fortunately, the eastern blue- 
bird is one of the species that includes an 
associated sound byte— eight seconds or 
so of its calls. 

Like traditional texts, you can insert 
“book marks” at locations where you want 
to return to without having to reconstruct 
your search* Since the encyclopedia is 


electronic, however, you can quickly store 
^cle text to a disk file or to a “note pad. ” 
You can also print the text out at any 
time — the entire article, a paragraph, or 
the current 12-line screen. 

Although we used the PC version of the 
encyclopedia, a Macintosh version is also 
available. Ihe basic requirements for the 
PC are: 512K RAM, a floppy disk drive, 
and a CD-ROM drive with audio outputs. 
For viewing photos and graphics, a VGA 
card and monitor are requii^. 

While the New Groiier Electronic Ency- 
clopedia is new now, it won’t stay new for 
long. An annual update, hovi^ver, Is a\^il- 
able for $125. Since it’s likely that the 
encyclopedia will be used in schools, a 
tether’s guide is available for $49. 

The new version of the Encyclopedia 
gives us a good idea of what the future has 
in store for research encyclopedias. We 
wonder how our kids will explain to their 
kids about the days before CD-ROM. We 
wonder if they’ll believe that a set of ency- 
clopedias once required a whole book- 
shelf, and researching a paper meant at 
least one trip to the library! ■ 


For more information on any 
product in this section, circle 
the appropriate number on 
the Free Information Card. 


ELECTRONICS WISH LIST 


In-Wall Video Speaker 

In-wall speakers are nothing new, but there’s something different about the 
MV-30 from Sonance (%! Calle Negocio, San Clemente, CA 92672). The in- 
wall, two-way speaker is shielded to prevent the magnetic fields present in 
loudspeakers from interfering with your television’s picture. The speaker can be 
installed alongside, or even abutting, a video monitor without degrading the 
monitor’s picture quality. That makes it a good candid^ for a center-channel 
speaker in a Pro Logic setup. It’s small size also makes it well-suited for small 
dens, kitchens, or bathrooms. The full-range speaker has a frequency response of 
65 to 20,000 Hz, ±2 dB, and a nominal impedance of 8 ohms. It requires a 
minimum of 5 watts and can handle up to 60 watts. Ifrice: $310 per pair, including 
brackets and grilles, 

CIRCLE 56 OH FREE INFORMATION CARD 

Gentle Alerm Clock 

Can’t stand to be awakened by a jarringly loud alarm? Proton" s (5630 Cerritos 
Avenue, Cypress, CA 90630) RS-325 Clock Radio spares your ears— -the alarm or 
radio can be set to increase gradually in volume over a five-second period. TWo 
separate alarms can be programmed for different wake-up times. The black clock 
radio has bright controls and a fluorescent digital display that has an automatic 
light sensor that dims and brightens the display to compensate for ambient light. 
Designed to take up as little night-stand space as possible, the RS-325 features a 
slanted front panel that makes it easier to read the displ^^ and to hear the speaker. 
Price: $110. 

CIRCLE 57 ON FREE INFORMATION CARD 

Large-Button Telephone 

For people with sight, hearing, or dexterity limitations, Lonestar (Division of 
Plann^ Technologies, Ltd., 485-31 South Broadway, Hicksville, NY 11801) 
model 888 telephone features extra-large buttons and a volume-boost control. The 
phone has a last-number redial button, user-replaceable modular cords, and three 
ringer- volume levels. It comes in white and can be mounted on a wall or a desktop. 
Price: $49.95. 

aRCl^ 56 ON FREE INFORMATION CARD 



Soiiaiice In-Wall Video Speaker 



Proton Clock Radio 
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R,F. Engineering AN Switches 



Sanyo Horizontal Camcorder 



Radio Shack Ham Radio SWR/Power Meter 



Panasonic Muitl^Disc Player 


Automatic AfSf Switches 

As today’s home-entertainment systems get increasingly complex, it’s not 
unusual to have a setup in which both a laserdisc player and a VCR must be 
connected to a monitor, and the hi-fi apd the surround-sound system share a single 
power amplifier. Not only does the wiring get complex, but the equipment can 
become difficult to operate — ^that becomes apparent when you try to teach non- 
technical family members how and when to switch between two sources. To avoid 
getting frantic phone calls while you’re at work (*T can’t make the TV come on 
and the kids want to watch Sesame Street!’^), try using one of the VI Series of 
automatic A/V switches fromR.F. Engineering, Inc, (9215 Lowell Blvd., West- 
minster, CO 80030). Each VI unit allows two different video devices to be 
connected to one monitor, and detects which source is delivering a signal and 
routes the signal to the monitor, A sensitivity adjustment allows the VI to filter out 
noise that can cause erratic switching, and a delay adjustment is used to prevent 
switching during the pause between tracks on a CD. The A/V switches can also 
run on 12 volts DC for automotive or marine applications. Price: $89.95 with 
RCA connectors or $119.95 with S- Video connectors. 
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Horizontal Camcorder 

The horizontal shape of Sanyo* s (21350 Lassen Street, Chats worth, CA 
91311-2329) VMES77 horizontal-design 8mm camcorder makes one- or two- 
handed operation easier, providing better stability and access to all controls. That 
design also results in less bouncing when you wear the camcorder suspended 
around your neck, and fits better in a briefcase. Fuzzy logic technology-— which 
imitates human thinking by considering not just yes and no, but all sorts of 
‘"maybe’s” — ^promises to make the camcorder’s automatic iris, white balance, 
and focusing faster and more accurate. The VMES77 has an 8:1 variable-speed 
zoom lens and an inner-focus lens for close-ups. An adjustable pull-out viewfinder 
can be adjusted up to a 90^^ angle. Other features include an on-screen menu, a 
switchable electronic shutter, 4-lux low-light capability, a title-insertion function, 
and a flying erase head. Price: $889,99. 
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SWR/Power Meter 

Amateur radio hobbyists are well aware of how important proper antenna tuning 
is. The Micronta Ham Radio SWR/Power Meter (Cat. no. 19-320) from Radio 
Shack (700 One Tandy Center, Fort Worth, TX 76102) can be used to optimize 
antenna settings for handheld transceivers as well as mobile or fixed ham radios. It 
is specifically designed for use on the popular 2-meter (144-MHz) arid 70-cm 
(440-MHz) amateur-radio bands. The device’s low insertion loss allows it to 
remain connected at all times, and its wide-range accuracy lets the user measure 
power up to 60 watts. Price: $39.95. 
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MulthDisc Player 

Besides full-size LD’s and standard 5-inch CD’s, Panasonic's (One Panasonic 
Way, Secaucus, NJ 07094) LK-IOI Multi-Laserdisc Player is compatible with 
eight-inch LD’s, five-inch CD-videos (CDV’s), and three-inch CD singles. The 
front-panel shuttle-dial makes it easy to scan and accurately find a particular scene 
or frame. A digital time-base corrector estimates and compensates for horizontal 
distortion to help eliminate jitter. The unit also digitally separates the luminance 
and chrominance signals of a video source to help prevent streaking and dot crawl. 
Audio quality is ensured with a one-bit D/A conversion system, and stereo outputs 
that allow the unit to be connected to a surround-sound system and external 
speakers for the home-theater experience. While it lacks a shuttle dial, the 38-key 
remote control can be used to command all major functions. Price: $600. 
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Mousy Ntaebooks 

All three of Royal Consumer Business Products' (765 U*S. Highway 202, 
Somerville, NJ 08876-1289) notebook personal computers feature a touch-control 
mouse pad built into the base unit. The screen cursor is easily maneuvered with the 
touch of a stylus or finger on the pad, providing full use of both traditional and 
advanced graphic environments, such as Windows and GeoWorks Ensemble, 
NotebookSlO is based on Intel's 80386-SX and includes a 60MB hard drive. A 16- 
MHz, 80286-based unit, the Notebook V16, is available with a 40MB hard drive. 
Both models also feature a backlit, paper-white, VGA-compatible display with 
640 X 480 graphics resolution. Their 2MB of RAM is expandable to 6MB using 
user-installable expansion cards; further expansion is possible by attaching the 
docking module that houses two fiill-size AT expansion cards and a standard 514- 
inch floppy drive. The entry level 286~based Notebook A12 runs at 12 MHz with 
1MB of RAM (expandable to SMB) and a 20MB hard drive. It has a backlit CGA- 
compatible LCD readout. All three units feature a 314-inch floppy-disk drive, 
serial and parallel ports, connectors for external keyboard, mouse, and VGA 
monitor; and slots for a modem or fax board. Each weighs less than 6!4 pounds 
with the NiCad battery pack. Brices: A12, $3499; V16, $3999; S20, $4999. 
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Royal Notebook PC’s 


Mini Loudspeaker System 

For those who prefer their speakers to be heard but not seen, the IO!4-inch-high 
by 7-inch-wide SL250 is a two-way mini loudspeaker system that offers “full- 
range performance and produces an image with outstanding depth, height, and 
width," according to Signet (4701 Hudson Drive, Stow, OH 44224), The speak- 
er's filter alignment optimizes bass-to- volume ratio for excellent low-frequency 
response and improves die speaker’s low-frequency transient response and power- 
handling ability. The speaker has a 5h-inch paper-cone woofer and a y4-inch 
metallized polycarbonate dome tweeter, cooled with ferroffuid. It is finished in 
black woodgrain vinyl. Price: $150 each. 
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Signet Mini Loudspeaker System 


AudloA^ldeo Care Products 

Ibur electronics gear is more likely to keep running smoothly if it’s kept clean, 
and Bib America (P.O. Box 27682, Denver, CO 80227) offers several products 
with that in mind. For the videophile. Pushbutton VMS Video Head Cleaner model 
VE-40B automatically applies the correct amount of cleaning fluid to the cassette’s 
non-abrasive cleaning material, which runs through the machine and cleans the 
entire tape path. The model A-655 Compact Disc Restorer Polish has a metered 
spray applicator containing an ozone-safe, non-abrasive formula and an optical- 
grade polishing cloth. The formula removes light scratches and foreign substances 
from die disc’s surface and provides anti-static protection. The Audio Cassette 
Care System model A-632fA consists of a specially designed head- and capstan- 
cleaning cassette, an applicator of tape-cleaning fluid, and a compact cleaning 
brush, all used to remove sound-contaminants from audio-cassette players and 
decks. Prices: From $17.95 to $24.95. 
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Bib’s AudioAfIdeo Care Products 


Travelling Music System 

To provide music wherever you roam, Casio, Inc, (570 Mt. Pleasant Avenue, 
EG. Box 7000, Dover, NJ 07801) offers the model CD-/050 portable AM/PM 
stereo dual-cassette recorder with a programmable CD pla 5 «r. For stationary use, 
the 2- way, four-speaker system is detachable. The unit offers 12 station presets, 
auto-reverse in the playback mode, a three-beam laser-pickup CD player, a four- 
band graphic equalizer with three-step preset, and a remote control that operates 
all major functions. Price: $369.95. 
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Cordless Phone and TAD 

Offering the freedom of movement of a cordless phone— and the freedom from 
answering the phone at all provided by an answering m&Mnc--Northwestern Bell 
Phoned (9394 West Dodge Road^ Suite KX), Omaha, NE 68114) Excursion 4200 
combines the two in one unit. The cordless phone has a rubber antenna, 10- 
channel accessibility, two-channel paging, an intercom, 10-number memory, and 
digital security. The answering machine provides a digital outgoing message and 
three programmable security codes, along with the basics — ^memo record, call 
screening, toll saver, two-way record, and beeperless remote. In addition, the 
Excursion 42{X) features ‘TD Bell” for call selection, which allows the user to 
program different ringing tones for caller identification. Price: $299.99. 
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LCD Projector 

When it comes to projection TV’s, brightness is as important as size. Sharp 
Electronics Corporation (Sharp Plaza, Mahwah, NJ 07430-2135) has introduced 
a step-up model to their XV-100 (reviewed here in May, 1991). The XBV-J20ZU 
features an enhanced optical system, making its 100-inch picture about 70% 
brighter than that of the earlier model. The new unit is also about 20% smaller and 
lighter than its predecessor. The portable unit can be is easy to set up, and its 
variable zoom lens allows the image to be adjusted from 20 to 100 inches. By 
connecting the XV-120ZU to any standard or S-VHS video source and an existing 
audio system, a home-theater system can be created. Mce: $3995. 
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Camcorder Light 

No, it’s not a low-calorie camcorder. But by turning on an,d off with the 
camcorder, the Camlite Auto OnlOjf camcorder light extends battery life up to 
25%. The light, from Geneva Group (9909 south Shore Drive, Plymouth, MH 
55441), uses the battery that’s supplied with the camcorder, and adds little weight 
to a compact camera. Three models are available, to accommodate JVC and 
Hitachi Palmcorders and Sony 8mm camcorders. Each model has a removable 
light, but the adaptor can be left mounted to the camcorder. The Sony model offers 
a light that’s adjustable for greater viewing ease. Price: $89.95. 
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Cable Organizers 

If you’ve got an unwieldy tangle of wires and cords from your computer 
hanging behind your desk, and an even worse mess in your entertainment system, 
Curtis Manufacturing Company* s (30 Fitzgerald Drive, Jaffrey, NH 03452) Cable 
Organizers could help. The kit includes one 10-slot cord manager with recessed 
label slots, two bundler clips to group loose cables safely to the wall or floor, six 
runner clips, and ten blank peel-and-stick labels. Tlie organizers install quickly 
with self-adhesive mounting strips. The custom labeling capability makes it easy 
to identify cables — ^and avoid unplugging the wrong cord by mistake. Price: 
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Cordless Headphones 

What do you do when you want to sleep but your wife wants to watch every 
Tonight Show until Johnny Carson retires? Arkon Resources (11627 Clark Street, 
Suite 101, Arcadia, CA 91006) is offering a cordless infrared headphone system 
that just might save your marriage. The lR-500 is specifically designed for private, 
comfortable listening while watching TV, without disturbing other family mem- 
bers. A microphone adapter makes it compatible with every television. Price: 
$129. 
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Northwestern Bell Cordless Phone/TAD 


Geneva Camlite 


Curtis Cable Organizers 
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Here are 
your free 
FactCards! 

Introducing Popular Elec- 
tronics FactCards. 

Each issue, Popular 
Electronics will present 3 
new FactCards, each deal- 
ing with one of a variety of 
electronics topics. Some 
will deal with electronics 
basics, some will deal with 
discrete components, some 
will deal with IC’s, and some 
will deal with circuits and 
applications. 

All will contain the type of 
information electronics hob- 
byists need, but sometimes 
must search to find. With 
FactCards, you can find that 
information in a hurry. 

Clip your 
cards, 
save them, 
and start 
building 
your 

FactCards 

library 

today! 
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ABSOLUTE MAXMUM RATINGS 
If Military/ Aerospace specified devices are required, 
please contact the National Semiconductor Sales Of- 
fice/Distributors for availability and specifications. 

Supply Voltage 7V 

Package Dissipation 1600 mW 

Voltage @ Pin 7, 8, 9, 10, 11 or 12 V + 

Operatinq Temperature Range - 25°C to + 85°C 

Storage Temperature Range -65°Cto +150°C 

Lead Temperature (Soldering, 10 sec.) 260°C 


FEATURES 

■ Four independent information channels; two analog and 
two digital 

■ Completely self-contained 

■ Minimum of external parts 

■ Operation from 50 kHz to 72 MHz 

■ Highly selective and sensitive superhet design 

■ Operates from four 1.5V cells 

■ Excellent supply noise rejection 

■ 100 m A digital output drivers 

■ Crystal controlled 

■ Interfaces with standard hobby servos 

APPLICATIONS 

■ Toys and hobby craft 

■ Energy saving, remotely switched lighting systems 

■ Burglar alarms 

■ Industrial and consumer remote data links 

■ IR data links 

■ Remote slide projector control 


■jgy Eapak FactCard lmisti 


RC Encoder/ 
Transmitter 






LM1871 




|l8 

Jii 

Jii 


|14 |13 

112 

hi 

Ji° 

;CH4' 

CH5 

CH6 

Rm 

Vrr MOD 
OUT 

MOD RF 
FILTER OUT 

bias; 

CH3 

CH2 

CHI 

4.6V 

REG 

CHANNEL 
ADO LOGIC 



GND 

T 

nr 


T 



T 

> 


ABSOLUTE MAXIMUM RATINGS 
If Mllltary/Aerospace specified devices are required, 
please contact the National Semiconductor Sales Of- 
nce/Dlstributors for availability and specifications. 

f Voltage 16V 

10 mA 
25 mA 
1600 mW 
6V 

-25°Cto -H85°C 
-65°Cto +^50°C 
260°C 


Supply \ 

DC Current Out of Pin 4 
DC Current Out of Pin 13 
Package Dissipation 
Pin 4 Externally Forced 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (Soldering, 10 sec.) 


GENERAL DESCRIPTION 

The LM1871 is a complete six-channel digital proportional 
encoder and RF transmitter intended for use as a low power, 
non-voice, unlicensed communication device at carrier fre- 
quencies of 27 MHz or 49 MHz with a field strength of 10,000 
(xV/meter at 3 meters. In addition to radio controlled hobby, 
toy and industrial applications, the encoder section can 
provide a serial input of six words for hard wired, infrared or 
fiber optic communication links. Channel add logic is pro- 
vided to control the number of encoded channels from three 
to six, allowing increased design flexibility. When used with 
the LM1872 RC receiver/decoder, a low cost RF linked 
encoder and decoder system provides two analog and two 
ON/OFF decoded channels. 

FEATURES 

■ Low current 9V battery operation 

■ On-chip RF oscillator/transmitter 

■ One timing capacitor for six proportional channels 

■ Programmable number of channels 

■ Regulated RF output power 

■ External modulator bandwidth control 

■ On-chip 4.6V regulator 

■ Up to 80 MHz carrier frequency operation 
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DC ELECTRICAL CHARACTERISTICS 
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mA 
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Resistance 
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V + 

10 

m 

Emitter Pull-Down 
Resistance 
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GND 

10 

ka 

ANALOG CHANNELS 1 AND 2 

Saturation Voltage 

@ Pins 1 1 and 

12, Ru = 2l<n 

0.45 

V 
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Resistance 

# Pins 11 & 12 

160 

n 

Collector Pull-Up 
Resistance 
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10 
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Conditions 

TVP 
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^ IOOm-V 

6 
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mA 
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ELECTRICAL CHARACTERISTICS T. = 25°C, Vcc = + 9V 
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For the best 

in hobby 

electronics 

read 

Popular 

Electronics 

During 
the next 
12 

months 

Popular Electronics will feature 
timely and informative articles 
that help you get the most from 
your hobby. Each issue will 
include: 

• Exciting construction projects 
for the beginning and advanced 
builder 

• News and reviews on the 
hottest new consumer and 
hobby gear 

• Helpful hints and circuits that 
are an experimenter’s delight 

• Technology articles that 
entertain while they teach 

• Stories and columns that cover 
every Important part of our 
hobby from antique radio to 
computers 

• and much more! 

Don’t take a 
chance on missing 
even one 
exciting issue. 

Subscribe now 
and save! 



The magazine for the 
electronics activist and the 
consumer electronics 
enthusiast! 

The best in hobby electronics 
appears each and every month 
in Popular Electronics! 

Subscribe Today! 
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ADVERTISEMENT 



Over 1000 pages of data sheets, application notes and article reprints on Intel's 
Dynamic and Static RAMS, EPROMS and Flash Memories. 

Order # 21 0830 19.95 Memory Weight: 2 lbs. 

Microprocessors 

Over 1400 pages of data sheets on Intel’s Microprocessors such as the 8086 and 
8088. Also all of Intel's Math Coprocessors (8087, 80287 and 80387A) and CPUs 
(286, 386 and 486). 

Order # 230843 23.95 Microprocessors Weight: 2.5 lbs. 

Microcommunications 

Over 1300 pages containing data sheets, design and applications information for 
Intel's entire line of microcommunications products. A few examples listed are 
Intel's first 32-bit LAN coprocessor (the 82596), 82050, 82504, 82510, 8251 A, 
82530, 82586, 8273, 8274, 8291 A, 8292, 291 OA, 291 1 A, etc. Also included is the 
twisted pair Ethernet* products, modem chips for desktop and laptop PCs and 
technical information on Intel's communications boards and supercomponents. 
‘Ethernet is a registered trademark of Xerox Corp. (XEROX) 

Order #231658 27.95 Microcommunications Weight: 2.25 lbs. 

8-Bit Embedded Controllers 

Over 1100 pages of data sheets, detailed specifications and architectural 
descriptions of Intel's 8-Bit Embedded Controller families - the MCS®-48, MCS®- 
51, MCS®-80/85 and RUPI™ . Includes the following part numbers: 8031, 8032, 
8035, 8039, 8040, 8044, 8048, 8049, 8050, 8051, 8052, 8080A, 8085A, 8155, 
8156, 8185, 8224, 8228, 8243, 8344, 8744, 8748, 8749, 8751 , 8752, 8755, 80C31 , 
80C32, 80C51, 80C52, 80C54, 80C58, 83C51, 87C51, 87C54, 87C58, 80C452, 
83C152, 83C452 and 88F51. 

Order # 270645 19.95 8-Bit Embedded Controllers Weight: 2 lbs. 

Peripherals 

Over 1400 pages on Intel’s popular peripheral components such as the 8237, 
8253, 8255, 8256, 8259, 8272, 8279, 8741 , 8742 and more. Also included are 
Intel's complete line of 32-Bit Bus Chip Sets, Application Notes and Technical 
Briefs. 


Order # 296467 23.95 Peripherals Weight: 2.5 lbs. 



Datacom ICs 


Over 700 pages of data sheets and other technical information on Zilog's 
datacommunications ICs. Part numbers contained in this book are the 
Z16C30/3 1/33/35/50, Z5380, Z85230, Z80C30, Z85C30, Z8030, Z8530, Z80181, 
Z84013, Z84015, Z84C13, Z84C15, Z8440, Z84C40 and the Z85C80. Also 
included are application notes. 


Order #Z2503 13.95 Datacom ICs Weight: 2 lbs. 




2917 Bayview Drive»Fremont, CA 94538 

Shipping: $3.00 min. • COD: $5.00 Additional Charge 


Over 1200 pages on Motorola's 1100 off-the-shelf power transistors that cover a 
very wide range of applications. Their electrical, thermal and mechanical 
characteristics are presented here in the form of data sheets, with a competitor 
Cross Reference and a Selector Guide showing devices by package, product 
category and major application. Some examples of competitors' series cross- 
referenced are 2N, 2SA, 2SB, 2SC, 2SD, BD127 through BUY70C, D40's, GE, 
RCA, TIPS and many more. 

Order # DL1 1 1 12.95 Bipolar Power Transistor Data Weight: 3 lbs. 

MECL Device Data 

Over 500 pages of data sheets and technical data for Motorola's broad line of 
MECL integrated circuits. This book includes the families MECL 10KH, MECL 
1 0K, MECL 111, MECL memories and Phase-Locked Loop products (such as the 
MC4024P and MC4044P). Also included is a technical introduction to MECL and 
a detailed discussion of system design considerations. 

Order # DL122. 9.95 MECL Device Data Weight: 1 .5 lbs. 

High-Speed CMOS Logic Data 

Over 600 pages on Motorola's entire line of 74HC and 74HCT series. 

Order # DL129 9.95 High-Speed CMOS Logic Data Weight: 1 -5 lbs. 

Thyristor Device Data 

Over 500 pages of data sheets, theory and applications information on Motorola's 
broad range of Thyristor devices. Also included is a comprehensive Selector 
Guide and industry Cross Reference on Motorola's Thyristor families, including 
SCRs, Triacs, GTOs and trigger devices. 

Order # DL137 11.95 Thyristor Device Data Weight: 1 .5 lbs. 

Linear/Switchmode Voltage Reguiator Handbooks 

This handbook describes Motorola's voltage regulator products and provides 
information on applying these products. Basic Linear regulator theory and 
switching regulator topologies has been included along with practical design 
examples. Other relevant topics include: trade-offs of Linear versus switching 
regulators, series pass elements for Linear regulators, switching regulator 
component design considerations, heatsinking, construction and layout, power 
supply supervision and protection, and reliability. A Motorola regulator Selector 
Guide along with data sheets and an industry Cross-Reference are also contained 
in this handbook. 

Order # HB206 9.95 Linear/Switchmode Volt. Reg. Handbook Weight: 2 Ibs. 

MC68000 Family Reference 

Over 700 pages of data sheets and technical information on Motorola's entire 
MC68000 family. Just a few examples are the MC68000, 68008, 68010, 68020, 
68302, 68881 , 68681 , 68184, etc. 

Order # M68000FR 12.95 MC68000 Family Reference Weight: 2 lbs. 

MC68000 Family Programmer's Reference Manual 

Over 500 pages of detailed information, in an instruction^per-page format, on each 
of the instructions used by the MPUs and coprocessors in the MC68000 family. 
Includes MPUs from the MC68000 to the MC68040, the MC68851 PMMU, the 
MC68881 and MC68882 Floating-Point Coprocessors, and the CPU32 processor 
core used in the M68300 family. The manual is divided into Integer Instruction, 
Floating-Point Instructions, Supervisor (Privileged) Instructions, and CPU32 
Instructions and Addressing Modes. A Format Summary lists all the instructions in 
binary format, and a processor/instruction Cross Reference is included. 

Order # M68000PM 11.95 Programmer's Reference Manual.. .. Weight: 2 Ibs. 

ORDER DIRECT: 1-800-582-4044 
FAX DIRECT: 1-800-582-1255 
CUSTOMER SERVICE: 1-510-770-2345 

Monday-Friday, 7AM-5PM (PST)/1 0AM-8PM (EST) 
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Electnnics 


The use of sur- 
face mount 
technology 
makes this the 
smallest FM 
transmitter you 
can buy! This is 
not a toy, it out 
performs most 
u n its on the m a rket today. Ou r sem i-kit 
has all the surface mount parts pre- 
assembled to the circu it boa rd. 
XST500(S) Semi-Kit $39.95 


The XTR100 Tracking Transmitter 
transm its a continuous series of beep- 
beeptonesthatcan be received byany 
FM receiver. Can be used for games, 
contests, orasan anti-theft device. 
XTR1 00(C) KH $35.95 


The XFM100 FM transmitter has a 
range of to 1 mile. It works with any 
standard FM receiver. It containsa built 
in high gain two stage audio amplifier 
for maximum sensitivity. 

XFM1 00(C) Kit $32.95 


The XPB1 is a telephone transmitter 
capable of transmitting to any FM 
receiver up to a 1/4 mile away. 
Powered by the telephone line it re- 
quires no batteries. 

XPB1(C)Kit $26.95 


Use the XPS1 00 to ca llyou r horn e from 
any other phone and listen in using the 
builtin microphone and amplifier. 

XPS1 00(C) Kh $43.95 


Use the XV200 to disguise your voice, 
andmakeHunrecognizable butunder- 
standable. Changes the pitch of your 
voicehigher or lowerthan normal, the 
resu Its a re a m a zi n g ! 

XV200(C)Kit $61.95 


The XTT1 00 is a battery powered 
phone transm itterwith a range of upto 
one mile. It only transmits when the 
phone is being used in order to con- 
serve battery lire. 

XTT1 00(C) Kh $32.95 


The XBD200 guickly locates hidden 
transm htersin tnefrequency range of 1 
to 2000 MHzbyemhtmg an audio out- 
put proportional to the transm it level . 

XBD200(C)Kh $39.95 


WE ACCEPT VISA, MC, CK, MO tH! I FRFF 

COD PLEASE ADD $6.00 punMF OOnrec 
CALL 1-602*829-8152 OR rnUNt UMUEHS 

WRITE FOR A CATALOG 1 - 800 - 336-7389 


MAIL ORDERS TO: 
XANDI ELECTRONICS 
BOX 25647 

TEMPE, AZ 85285-5647 


SOB 
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VACUUM TUBE DEALER PRICE LIST (MAY 1991) 


EL84/6BQ5 

6V6GT 

6L6GC 

5881/6L6WGC 


SOVTEK, USSR 


$2.60 each 

12 at $2.25 each 

25 at $1 .75 each 


3.90 

3.35 

2.95 


4.50 

3.95 

3.65 

50 CALL FOR SPOT QUOTE 

6.75 

6.20 

5.75 

100 CALL FOR SPOT QUOTE 


The 5881 is Russia’s selected military 6L6WGC and regarded as the very best 6L6 type in the world. Eric Clapton recently replaced the Philips/ 
Sylvania 6L6 STR’s in his custom Soldano amp which he uses live, with SOVTEK 588Ts because of their milky smooth sound. Discriminating 
musicians thruout the world are retubing with the SOVTEK 5881/6L6WGC. 


SINO, CHINA 


5U4G 




$4.60 each 

10 at $4.1 5 each 

25 at $3.75 each 100 

CALL FOR SPOT 

QUOTE 

EL34 




5.70 

4.80 

4.25 

n 

n 

n n 


6L6GC 




4.70 

4.20 

3.95 

n 


If n 


12AX7a 




3.85 

3.35 

3.15 

n 

// 

If If 

If 

12AT7 




3.90 

3.40 

3.30 

tr 

// 

If If 

It 

6146B 




12.50 

11.50 

10.50 


// 

II II 

II 

6550 




9.40 

8.95 

8.50 

n 

// 

II II 

•• 

KT88 




13.50 

12.25 

10.95 

" 


II II 

II 






El, YUGOSLAVIA 






EL34/6CA7 



$5.10 each 

10 at $4.65 each 

25 at $4.10 each 100 

CALL FOR SPOT 

QUOTE 

6DJ8 




3.25 

2.95 

2.65 



If II 

It 

12AU7/ECC82 



3.15 

2.80 

2.35 



If II 

II 

12AX7/ECC83 



3.15 

2.75 

2.35 



If II 

II 






SIEMENS, GERMANY 





EL34 




$7.25 each 

10 at $6.75 each 

25 at $6.20 each 100 

CALL FOR SPOT QUOTE 






GE 






5U4GB 


$1 1 .85 each 

10 at $11.25 each 

6550a 

$1 7.95 each 

10 at $16.50 each 

6CA7 


14.95 



13.50 

7025 

14.75 



13.25 

6L6GC 


14.95 



13.50 

7027a 

16.95 



16.25 

6LF6 


19.50 



17.95 

7591a 

14.75 



13.50 

12BH7 


9.95 



9.50 

7868 

16.95 



16.25 

12AT7 


6.85 



6.40 

8417 

15.75 



14.25 

12AX7a 


4.95 



4.40 











SOLID STATE RECTIFIER 






Built into tube socket. Direct plug-in replacement for all 5Y3, 5U4 and 5AR4 types. 

$6.25 each 

10 

at $5.90 






ODD BALL TUBES (MOSTLY USA STOCK) 





5AR4 

$7.95 

each 

6BA6 

$2.25 each 6J5 $4.50 each 6X5 

$3.90 each 


6189W 

3.80 each 

5BC3/9 

1.95 


6BK11 

7.90 

6J7 5.50 

6X8 

2.25 


(12AU7W industrial) 

5V4GT 

5.50 


6C4 

2.50 

6K11 6.90 

12AY7 

5.95 


6973 

11.90 

5Y3GT 

4.95 


6C56T 2.75 

6SC7 6.90 

12AZ7 

3.90 


7189 

7.90 

6AL5 

2.75 


6C10 

4.50 

6SG7 3.50 

12DT8 

4.95 


7199 

17.80 

6AN8 

4.95 


6CA4 

3.50 

6SJ7 4.45 

12DW7 

12.95 


7247 

11.95 

6AQ5a 

4.25 


6CG7 

6.90 

6SK7 3.15 

12FQ8 

4.75 


OA2 

2.75 

6AT6 

3.25 


6EU7 

11.80 

6SL7 4.35 

57 

1.50 


OA3 

1.95 

6AU6 

2.50 


6FH8 

10.90 

6SN7 5.45 

5749 

4.75 


OB2 

1.50 

6AV6 

2.50 


6GT5 

14.75 

6U10 4.90 

(6BA6W industrial) 


OC3 

4.75 

6AX5 

4.90 


6GW8 

i 6.90 

6X4 3.75 

5879 

$6.50 


4CX350A 139.00 


GIVE US A CALL ON ANY TOUGH-TO-GET TUBE. WELL FIND IT FOR YOU! 


ALL TUBES GUARANTEED! QUANTITY DISCOUNTS AVAILABLE! 


MINIMUM ORDER $50.00 

ADD $5.00 SHIPPING ($10.00 OUTSIDE UNITED STATES) 

SEND CHECK OR MONEY ORDER TO: 

NEW SENSOR CORPORATION 

245 EAST 63RD STREET, SUITE 526, NEW YORK, NY 10021 

CONTACT: MIKE MATTHEWS TELEPHONE: (21 2) 980-6748 TOLL FREE: 1 -800-633-5477 FAX: (21 2) 753-7340 

CIRCLE 34 ON FREE INFORMATION CARD 


50C 


POPULAR ELECTRONICS 



ECONOMICAL SILICONE 
RUBBER TEST LEADS 

Best value in moderately priced leads. High 
quality, soft, silicone rubber cable. Banana plug 
on measuring tip accepts push-on accessories; 
alligator clips included. Plugs have spring- 
loaded safety sleeves. Model TLIOOO $14.00 
Satisfaction guaranteed. 

TEST PROBES, INC. Call toll-free for cata- 
log: 1-800-368-5719 



FREE PROBE REFERENCE GUIDE 

One-page chart lists TPI probes for most oscil- 
loscopes. Also cross references other probes to 
less expensive TPI equivalents. Performance 
and satisfaction guaranteed. 

TEST PROBES, INC. Call toll-free for guide 
and catalog. 1 -800-368-57 1 9 



DELUXE TEST LEAD KIT 

Users call TPI leads The Absolute Best. The 
TLS2000 features the highest quality cable in 
the industry - with spring-loaded safety-sleeved 
plugs. U.L. listed (file E79581). Kit: $30 Leads 
and probes only: $19 Satisfaction guaranteed. 
TEST PROBES, INC. Call toll-free for cata- 
log: 1-800-368-5719 



COAX ADAPTER KIT 

• Create any adapter in seconds 

• Make all combinations of BNC, TNC, SMA, 
N, UHF, Mini-UHF, F and RCA. 

The TPI 3000A kit contains male and female 
connectors of all 8 types, and 6 universal inter- 
faces. Simply screw any combination of 24 
connectors to one of the interfaces to create the 
desired adapter. $150 

TESTPROBES, INC. 9 178 Brown Deer Road, 
San Diego, C A 92121. Call toll-free for catalog: 
1-800-368-5719 



The World's Most Popular Probe 


Model SPlOO 

100 MHz Switchable Ix-lOx .... 


More SPlOO Probes Have Been Sold Worldwide 
Than Any Other Probe Ever Made 

• For Tektronix, Hewlett Packard, Free cross reference chart for all makes 

Philips, Leader, B&K, Kikusui, of scopes and probes. Call toll-free for 

Hitachi, Beckman and other chart and name of your local distribu- 

oscilloscopes tor. 

• Immediate delivery from distributor 
stock 

• Economical - Substantial savings 
compared to OEM probes 

• Durable - Unique cable is slim, very 

flexible and resists breakage 9178 Brown Deer Road 

• 10 day return policy - Guaranteed San Diego, CA 92121 

performance and quality Toll Free 1-800-368-5719 
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TEST TPI 
PROBES, INC. LiQ 


SOD 



ALFA ELECTRONICS 


QUALITY TEST EQUIPMENT 
AFFORDABLE PRICE 





DMM 2360 

$129.95 

DMM + LCR Meter 
Most Versatile DMM 
Inductance: 1p.H-40H 
Capacitance: 1pF-40p.F 
Frequency: iHz - 4MHz 
Temperature: -40 - 302'F 
Logic Test: 20MHz 
Diode, Continuity 
Volt, Amp, Ohm 
3999 count display 
Peak Hold 
Auto power off 


The Best Handheld 
LCR 

lnductance:0.1fiH-200H 
Capacitance :0. 1 pF-20,00C^j,F 
Resistance :1 mO-20MO 
1% basic accuracy 
Dissipation factor indicates leakage 
in capacitor and Q factor in inductor 
Zero adjustment to reduce 
parasitics from test fixture 
Very good for high frequency RF 
and surface mount components. 




20 MHz Digital Storage 
Oscilloscope DS-203 $749.95 

2 K word per channel 
10 M sample /sec 
8 bit vertical resolution 
Expanded Timebase 
Refresh, Roll, Save all 
Plotter Control 


Supply 

1610 $299.95 

16 VDC output, 0~10A 


AUDIO GENERATOR 
AG*2601A$124.95 

10Hz - iMHz in 5 ranges 
Output: 8Vrms sine, lOVp-p squarewave 
Synchronizatbn: ±3% of oscillation 
frequency per Vrms 


AUDIO GEN./COUNTER 
AG-2603AD $239.95 

Frequency counter 1 Hz-1 50MHz 

Sensitivity <50mV 

For internal and external sources 


FUNCTION 
GENERATOR 
FG-2100A $169.95 

0.2 Hz - 2 MHz in 7 ranges 
Sine, square, triangle, pulse and ramp 
Output: 5mV-20Vp-p 
1% distortion 
DC offset ± 1 0V 

FUNCT. 

GENJCOUNTER 
FG-2102AD $239.95 

Frequency counter 4 digits 
Feature TTL and CMOS output 


DMM 135 

$69.95 

DMM measures 
Temperature 
0* - 1400T, -20‘-750’C, 

0.1*, 1* resolution 

Capacltance:1pF-20p.F 

Resistance: 0.1II-2000Ma 

Volt, Current, Continuity 

Diode, hFE tests 

Type K thermocouple included 


20 MHz Oscilloscope with Delay 
Sweep PS-205 $419.95 

Dual Trace, Component test, 6" CRT, X-Y Operation, TV 
Sync, Z Modulatbn, CH2 Output, Gratbule Ilium, 2 probes 
x1, xIO 

PS-200 20MHz BASIC $339.95 

PS-405 40MHz DELAY $559.95 

PS-605 60MHz DELAY $749.95 


Power Supply 
PS-303 $169.95 

0-30 VDC output, 0~3A 
0.02% + 2mV line regulatbn 
0.02% + 3mV load regulatbn 
1 mVrms noise and ripple 
Short circuit and overbad protected 


RF SIGNAL 
GENERATOR 
SG-4160B $124.95 


100 kHz-1 50MHZ in 6 ranges 
Output lOOmVrms to 35 MHz 
Internal 1kHz, External 50Hz-20kHz 
modulatbn 


RF SIGNAL 
GEN./COUNTER 
SG-4162AD $239.95 

Frequency counter iHz -150MHz 

Sensitivity <50mV 

For internal and external sources 


Clamp Meter 
3012 $79.95 

AC current 
lOmA-lOOOAmp 
AC current range :20, 200 1 000A, 
good for both high and bw current 
ACV:200V, 750V. DCV:1000V 
Resistance :200C2, 20kI2, Continuity, 
diode check 

Line frequency test2000Hz, with 

1Hz resolutbn 

Peak Hold, Data Hold 

Comes with bads, hard carrying 

case 


LCR Meter 195 
$119.95 

Very popular LCR 
lnductance:1jiH-200H 
Capacitance:0.1pF-200 jiF 
Resistance:0.01^2-20M^2 
Basic accuracy :R:1%, C:2%, 
L:3% 


Capacitance 
Meter $57.95 

0.1 pF-20,000pF 
0.5% base accuracy 
Zero adjustment ± 20pF 


ALFA ELECTRONICS 

P.O. BOX 8089 Princeton, NJ 08543 


(800)526-ALFA 15 DAY MONEY BACK GUARANTEE 

(609)275-0220 i year warranty 

Visa, Master Card. American Express, COD, Purchase Order Welcome 
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POPULAR ELECTRONICS 


COMMUNICATIONS 


AOR Scanners. 

Great Performance. Great Service. Great Value. 


Free Freight 

25-D^ Money-Back Guarantee 
Toll-Free Service and Support 
No Credit Card Surcharge 
One Year Warranty 



ARIOOO 


$429 


1000 Channels. 8-600MHz, 805-1300MHz 

Standard Features: 

• Extremely compact size. 

• Continuous coverage (except UHF TV 600-805) 

• Antenna attenuator switch, lOdb. 

• Manual tuning knob. 

• Earphone jack, 3.5mm. 

• AM, FM and wide band FM tuning modes. 

• Backlighted LCD display. 

• 10 Scan Banks, 10 Search Banks. 

• Selectable Priority Channel. 

• Delay, Hold Features. . 

• Selectable Search Increments, 5-955KH7. 

• Permanent memory backup. 

• 4 AA Ni Cad batteries included. 

• AC adaptor/ charger. 

• Carry Case. 

• Cigarette Lighter Charger. 

• Belt Clip. 

• Earphone. 

Options: 

External Speaker. Mobile Mount. MSI 90 $19.50 

Extended Warranty. 2/ 3 yrs $45/$55 

Specifications: 

Coverage: 

Sensitivity: 

Speed: 

IF: 

Increments: 

Audio: 

Power: 

Antenna: 

Display: 

Dimensions: 


8-600, 805,1300MHz 
.35uV NFM, l.OuV WFM, LOAM 
20 ch/ sec. scan. 40 ch/ sec. search 
561.225, 58.075, 455KHz or 10.7MHz 

5 to 955KHz selectable/ 5 or 12.5 steps. 
.4 Watts 

Input 9 - 13.8 V. DC 

BNC 

LCD 

6 7/8H X 1 3/4D x 2 1/2W. 12oz wt. 



100 Channels. Low, Air, High, UHF & 
800MHz. 

Standard Features: 

• Extremely compact size. 

• Unrestricted 800MHz coverage. 

• 100 channels permanent memory 

• Earphone Jack & Attenuator. 

• Delay, Hold features. 

• Channel 1 Priority. 

• 5 Scan Banks, 5 Search Banks. 

• Telescopic and Flexible Antennas 
w/ BNC connector. 

• AC & DC Power cords w/ mtng hardware. 

• One Year Limited Warranty. 

Options: 

Base type antenna 

25 to lOOOMHz w 50' coax. AS300 $59.95 

Mag Mnt Mobile Antenna. 15' coax. MAIOO $25.00 
Cigarette Lighter power adaptor. CPI 00 $4.00 
External Speaker 

with mobile mount. MSlOO $19.50 

Extended Warranty. 2/3 yrs $40/ $55 


Specifications: 


Coverage: 

27-54, 108-174, 406-512, 830-950MHz 

Sensitivity: 

.4uV Lo,Hi. .8uV Air. .5uV 


UHF. l.OuV 800 

Scan Speed: 

15 ch/sec. 

IF: 

21.4MHz, 455KHZ 

Increments: 

10,12.5,25,30 

Audio: 

IW 

Power: 

12.8VDC, 200MA 

Antenna: 

BNC 

Display: 

LCD w/ backlight 

Dimensions: 

2 1/4H X 5 5/8W x 6 1/2D. 14oz wt. 


We offer lOO's of communications products. 
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COMMUNICATIONS 



2016 Channels. 1 MHz to 1500 MHz 

Standard Features 
•Continuous coverage 

•AM, FM, wide band FM, & BFO for SSB, CW. 

• 64 Scan Banks. 

•16 Search Banks. 

• RS232 port built in. 

•Includes AC /DC pwr crd. Antenna, Mntng Brckt. 
•One Year Limited Warranty. 

Options: 

Earphone. EP200 $2.00 

External Speaker. Mobile Mount. MS190 $19.50 

Extended Warranty. 2/3 yrs. $65/75 

Mobile Mounting Bracket. MMl $14.90 

RS232 Control Package SCS2 $295.00 

(software & cable) offers spectrum display 



400 Channels. lOOKHz to 2036MHz. 

Standard Features: 

• Extremely compact size. 

• Continuous coverage 

• Attenuation Programmable by Channel. 

• Manual tuning knob. 

•Tuning increments down to 50Hz. 

• AM, FM, wide band FM, LSB, USB, CW modes. 

• Backlighted LCD display. 

•4 Scan and Search Banks, Lockout in Search. 

• 4 Priority Channels. 

• RS232 control through DB25 connector. 

• Delay, Hold Features. 

• 15 band pass filters, GaAsFET RF amp. 

•Sleep and Alarm Features. 

•AC adaptor /charger. DC power cord. 
•Telescopic Antenna. 

Options: 


Earphone. 

EP200 

$2.00 

External Speaker. Mobile Mount. 

MS190 

$19.50 

Extended Warranty. 2/3 yrs. 


$65/75 

Mobile Mounting Bracket. 

MMl 

$14.90 

RS232 Control Package 

SCS3 

$295.00 


(software & cable) offers spectrum display 
and database. 


and database. 

^peciiicaiions: 

Coverage: 

lOOKHz - 2036MHz 

Specifications: 


Sensitivity: 

.35uV NFM, l.OuV WFM, 

Coverage: 

1 MHz - 1500MHz 


l.OAM/SSB/CW 

Sensitivity: 

.35uV NFM, l.OuV WFM, 

Speed: 

20 ch/sec. scan. 20ch/sec. search 


l.OAM/SSB/CW 

IF: 

736.23, (352.23) (198.63) 45.0275, 455KHz 

Speed: 

38 ch/sec. scan. 38 ch/sec. search 

Increments: 

50Hz and greater 

IF: 

750.00, 45.0275, 5.5MHz 455KHz 

Selectivity: 

2.4Khz/-6db (SSB) 12KHz/-6db 

Increments: 

5,12,5,25 KHz 


(NFM/AM) 

Audio: 

1.2 Watts at 4 ohms 

Audio: 

1.2 Watts at 4 ohms 

Power: 

Input 13.8 V. DC 300mA 

Power: 

Input 13.8 V. DC 500mA 

Antenna: 

BNC 

Antenna: 

BNC 

Display: 

LCD, backlighted. 

Display: 

LCD 

Dimensions: 

2 1/4H X 5 5/8W x 6 1/2D Wt. lib. 

Dimensions: 

3 1/7H X 5 2/5W x 7 7/8D Wt. 21b lOoz. 


To Order Call 1 • 800 • 445 • 7717 

In All 50 States and Canada. 24 Hours a Day. Fax Orders: 1-800-448-1084, 24 Hours a Day. 
ACE Communications Monitor Division 10707 E. 106th Street, Fishers, IN 46038 
IntT Voice# 317-842-7115. Int'l Fax# 317-849-8794. 

Service and Support Lines: Mon-Fri 9a.m. to 9p.m., Saturday 10-4. EST 
MasterCard, Visa, American Express, Checks, Approved P.O.'s. & C.O.D. (add 5.00) 
Prices ana specifications subject to change. 
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DECEMBER 1991 


POPULAR ELECTRONICS 


• Best Values • Quality Brands 
• Money Back Guarantee 
• Same Day Shipment 


SPECIAL 

$ 139 “ 

ModelXRIVIS225 

Beckman Industrial 

4 DIGIT 

TRUE RMS DMM 

• 0.25 % accuracy 

• 41 segment analog bargraph 

• 3-year warranty 

Full-function, auto-ranging DMM with 4 digit, 10,000 
count resolution measures DC voltage and current, 
resistance and true RMS AC voltage and current. 

(It measures DC voltage: IV to 1000V; AC RMS Voltage 
10V to 750V; DC/AC current: 10mA to 10A; Resistance: 1KO to 40Ma; 
Resolution down to: 0.1 mV, 0.001mA, OMI.) It features a continuity 
beeper, diode test, an Auto Min-Max mode, a relative mode and a probe 
hold mode. Comes complete with manual, test leads, battery(9V), 
protective holster with tilt stand and adjustable strap. 



SPECIAL 

$ 109 “ 

Reg.139.00 

ModelXE380912 


$ 129 . 


00 


Reg. 159. 00 
ModelXE380giF 


DCA/ACA CLAMP METER 

Functions as 3 1/2 Digit DMM 

Transformer jaws measure up to 400A AC/DC and 
a peak-hold function provides recall of AC or DC 
current surges. As a DMM it measures AC voltage, 
DC voltage, AC/DC current and resistance. The 
meter has the following ranges:ACV: 750V; DCV: 
200mV,200V; DCA/ACA; 200A,400A; Resistance; 
2000 ohms; Resolution down to 0.1 mV, 0.1 A and 
lohm. Comes complete with test leads , battery, 
carrying case and 1 -year warranty. Model 
RE38091F also has a built-in temperature 
function, 0-1400°F. 



SPECIAL 

$ 59 “ 

Reg. $80.00 
Model XEIM5 Tool Case 

SPECIAL 

$ 299 “ 

Regular $365.00 
X22-IM5117Pc.Tool Kit 


THE 

PROFESSIONAL’S 
TOOL CASE 



• Case top has buiit-in document hoider 

• Case bottom is partitioned into 3 areas 

• Two removabie paiiets hoid over 60 toois 

A handsome black case to organize and transport your valuable tools 
and instruments. This is the same quality case used by thousands of 
professional field engineers. Case is made of high impact polypropylene, 
and has snap-action key locks and a padded handle. 

Size: 17 1/2" X 12 1/2" X 5". 

117-PC. PROFESSIONAL FIELD SERVICE KIT 

The complete kit comes with the tool case described above and a complete 
selection of quality, brand-name tools including Diamond, Xcelite and Weller. 
The kit includes screwdrivers, pliers, tweezers, cutters, wrenches, alignment 
tools, hex driver blades and a crimping tool, wire stripper, soldering iron & 
supplies, socket set, penlight, inspection mirror, hammer and more. 


Lifetime Guarantee: Any tool that fails under normal use will 
be replaced free of charge. 


SPECIAL 

$ 139 .“ 

ModelXC380660 


WAH METER + 

MULTIMETER 

You can monitor and 
evaluate single phase 
transformers and ele- 
ctrical equipment with 
true power measurements up to 6000 watts with 
an accuracy of 1% and a resolution of 1 watt. 
Multimeter functions include AC voltage(750V), 
AC current (10A), DC voltage (1000V) and DC 
Current (10A). Comes complete with manual, 
test leads, stand and 1-year warranty. 



$ 169 “ 

IVIodelXAR460D 

$ 249 .® 

ModelXAR470D 

LCR METER 

3-1/2 digit LCR meter measures 
capacitance, resistance and induct- 
ance with basic accuracies of 1%(C), 

1%(R) and 2% (L). Features dissipation factor 
measurement which indicates leakage in a capacitor 
and Q in an inductor. Comes complete with operation 
manual, test clips, battery(9V) and 1-year warranty. 




Features 

Model ZAR460D 

Model ZAR470D 


Capacitance Range 

200pF to 200|iF 

200pF to 20mF 


Resistance Range 

200Q to 20MQ 

2Q to 20MQ 


Inductance Range 

200mHto2H 

200mH to 200H 


Resolution down to: 

O.lpFO.fpH lOOmQ 

O.tpFO.IpH 


Drop-Proof Case 

No 

Yes 


SPECIAL 

$ 99 .“ 

Reg. 128.65 
ModeiXWTCPS 


Weller 

PROFESSIONAL 
TEMPERATURE CONTROLLED 
SOLDERING SYSTEM 

Widely used in industry. It maintains a constant 
tip temperature of 700°F. Grounded tip protects 
components from voltage spikes. Comes with 
power unit, iron, stand, sponge and 700°Ftip. 






Terms: Visa, 
Mastercard or check. 


ORDER TOLL FREE: 1 -800-225-5370 

In MA: (508) 682-2000 
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contact east 


WHY SETTLE FOR LESS WHEN YOU CAN OWN A TEN! 


FREE DMM 

Model ZC380190 

with purchase of 
X2205 Scope 


l^ronix 

20MHZ TWO CHANNEL SCOPE 
$695“ 

IVIodelx2205 1 Year Warranty 

Engineered for ease of use with enhanced performance. Features include: 
SmV/div vertical sensitivity, 10ns/div horizontal display, and flexible triggering 
system. Peak-to-peak Auto makes triggering virtually hands free. Also featured 
are: Front panel access to the z-axis input; risetime of 17.5ns: single timebase 
with .05|as-.5s range; single sweep, normal, auto, TV field and line trigger modes; 
DC trigger coupling and Chi, 2, ext. line and vertical trigger source. Comes 
complete with manual and two IX test leads. 



SPECIAL 

ModelXl610 $199“ 
ModelXl611 $275.“ 
IVIodelXl630 $299.“ 


SINGLE-OUTPUT 
POWER SUPPLY 

• 0 to 50VDC up to 3A 

• 1 -year warranty 

These fully regulated power supplies feature 
isolated output, overload protection and two 
analog monitors. <0.01% regulation (line 110V): 
<0.01% load and <1mV ripple. 

ModelXl610 has an output of 0-30VDC@1 A. 
ModelXl611 has an output of 0-50VDC@2A. 
Moderxl630 has an output of 0-30VDC @ 3A. 




SPECIAL 

$ 199 .“ 

Model X1 803 




lOOMHZ FREQUENCY COUNTER 

Completely automatic, has full eight-digit LED 
display, 1Hz resolution with lead-zero blanking, 
automatic decimal point and overflow indication. 
Input is through a front panel mounted female 
BNC connector(1 MQ, 40pF). Additional features 
include: 30mVrms, 5Hzto 30MHz, SOmVrms, 
30MHz to 80MHz, lOOmVrms, 80MHz to 100MHz 
sinewave sensitivity and 200V (peak AC + DC) 
maximum input. An AC adapter charger is 
included or the unit can be powered by six user- 
installed AA batteries. 1-year warranty. 


SPECIAl 

$ 29 .“ 

Model XC380190 

3-1/2 DIGIT 
MINI DMM 

• 0.8 % accuracy 

• 1 -year warranty 

This pocket-sized 
DMM measures AC/DC 
voltage, current and 
resistance, plus features 
a diode test and signal 
injection. (It measures 
DC voltage: 200mV to lOOOV; AC voltage: 200V to 
750V: DC current 200 [xA to 2A: Resistance 200Q 
to 2000KQ: Resolution down to 100 luV, lOOnA, 
O.in. Signal injector 50Hz square wave, 5V peak 
to peak.) Comes complete with test leads, battery 
and instruction manual. 



SPECIAL 

$ 249 .“ 

ModelXSOH 


E 


**KpR£CIS/0/V 



2IVIHZ FUNCTION GENERATOR 
WITH DIGITAL DISPLAY 

• 0.2Hz to 2.0MHz in 7 ranges 

Features a 4-digit frequency counter display. The 
basic outputs are sine wave, triangle wave, square 
wave, TTL pulse and CMOS pulse. The maximum 
amplitude is 20V p-p (open circuit) and 10V p-p (into 
50Q load). Attenuator is -20dB + 1dB. Output 
impedance is 50L2 ±6%. DC offset is continuously 
variable, from -10V to + 10V(open circuit). Comes 
complete with power cord, one cable BNC to 
insulated clips, manual and 1 -year warranty. 



SPECIAL 

$ 385 “ 

Model XPP4 


LOGICAL 

EPROM 

PROGRAMMER 

• Stand-alone mode 

• Copies and verifiers 

• Upload/download in six file formats 

With its 512K-bits of internal RAM, you can program 
all popular single voltage EPROMs from 2716 through 
27512, including CMOS and “A” versions. Can be 
connected to a dumb terminal, computer, or modem, 
to perform transfer in six different formats. When 
operating in the stand-alone mode, you can directly 
copy and verify EPROMs via the three control switches 
and LED status indicators. RS-232 port operates at 
1 1 0, 300, 1 200 and 2400 baud. Operates on 1 1 0VAC. 


SPECIAL 

$ 59 “ 

ModelXT8/1 

$ 189 .“ 

ModeiXLUVI 


LOGICAL 

ULTRAVIOLET 
EPROM ERASERS 

You can now erase your UV EPROMs, MICROS 
and LIVE Logic safely and efficiently. Model ZT8/1 
has a EPROM capacity of 8, and an erasing time 
of 20 minutes. Also available is model ZLUVIwith 
an EPROM capacity of 50, and an erase time of 
15 minutes. 



contact east, inc. 335 Willow Street 
North Andover MA 01 845 


Offer Expires Dec. 31, 1991 


ONE LOW SHIPPING CHARGE! 

Add $6.25 to total order for packing and delivery. 
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POPULAR ELECTRONICS 


1 CALL 

1 TOLL FREE 

1 1-800-292-7711 

ELENCO PRODUCTS 

AT DISCOUNT PRICES 

48 HOUR 1 
SHIPPING 1 

DIGITAL METERS 



True RMS 4 1/2 
Digit Multimeter 
M-7000 

$135 

.05% DC Accuracy 
.1% Resistance 
with Freq. Counter 
and Deluxe Case 



Display 


Multimeter with 
Capacitance & 
Transistor Tester 

$55 CM-1S00B 

Reads Volts, Ohms 
Current, Capacitors, 
Transistors and 
Diodes / with Case 


Digital Capacitance Meter 

CM-1550B 

$58.95 

C 9 Ranges 

.1pf-20,000ufd 
.5% basic accy. 
Zero control w/ Case 
Big V Display 



Digital LCR Meter 
LC-1801 

$125 

Measures; 
Coils 1UH-200H 
Caps .1pf-200uf 
Res .01-20M 



Digital Multimeter 
$25 M-1000 

.3 1/2 Digit 
.7% Accuracy 
Reads; 
AC/DC volts 
resistance, 
DC current 
& Diodes 



QUALITY AMERICAN MADE POWER SUPPLIES 


High Current Power Supply 

XP-800 



Digital 
volt/Amp Meters 
Fully regulated, 0-122VAC @ 2A, 0- 
40 VAC @ 10A or 0-30VDC @ 10A. Fully 
variable. Short circuit protected. 


Digital Triple Power Supply 

XP-765 

jm $269 

‘>-20'' @ 
0-20V@ 1A 
5V@5A 

Fully regulated. Short circuit protected 
with 2 limit control, 3 separate supplies 

XP-660 with Analog Meters $195 


Quad Power Supply XP-580 



$59.95 2-20V@2A 5V@3A 

12V @1A -5V@.5A 

Fully regulated and short circuit protected 


Triple Power Supply XP-620 

Assembled $69 
Kit $45 

2to15V@1A, 
-2 to -15V @1A 
(or 4 to 30V @1 A) 
and 5V @ 3A 
All the desired features for doing experiments. 
Features short circuit protection, ail supplies. 



GENERATORS & EDUCATIONAL KITS - FUN & EASY TO BUILD 
VIDEO PRODUCTS 


Robotic Arm Kit 


Function Generator 
Biox 
#9600 

$28.95 

Provides sine, triangle, square wave 
from 1Hz to 1MHz 
Kit $26.95 AM or FM capability 



Color Convergence Generator 


m m m m 


SG-250 

I $79.95 

I Kit $59.95 

^Finest in the industry 
10 rock steady patterns 
RF & Video output 



Wide Band Signal 
Generators 


SG-9000 

$129 

RF Freq 100K-450MHz AM Modulation 
of iKHz Variable RF output 

SG-9500 w/ Digital Display & 
150MHz built-in counter $249 


GF-8016 Function Generator 

with Freq. Counter 


$249 

Sine, Square, Triangle 
'Pulse, Ramp, .2 to 2MHz 
Freq Counter .1 -10MHz 

GF-8015 without Freq. Meter $179 


WE WILL NOT BE UNDERSOLD 

UPS SHIPPING: 48 STATES 5% 

IL RES 7.5% TAX ($3 min $10 max) 
OTHERS CALL 




Model Y-01 $48.95 

Teaches basics of robotics. Arm 
grabs & releases, lifts & lowers, & 
pivots from side to side 


Telephone Kit 



Build this high-tech see-thru telephone. 
Learn theory on how telephones work 
and then proudly show off your work with 
the transparent phone case. Complete 
with all parts and manual. Deluxe ver- 
sion has flashing neon lamps when 
phone rings. 

(Deluxe) PT-223K $13.95 
Built PT-223 $14.95 
(Standard) PT-222K $12.95 
Built PT-222 $13.95 


AM/FM Transistor 
Radio Kit 
with Training Course 
Model AM/FM 108 

$26.95 

14 Transistors ♦ 5 Diodes 
Easy to build because 
schematic is 
printed right on the PCB 
Makes a great school project 


Learn to Build and Program 
Computers with this kit 

Includes: All Parts, 
Assembly and 
Lesson Manual 
Model 
MM-8000 

$129.00 

Starting from scratch you build a complete system. 
Our Micro-Master trainer teaches you to write into 
RAMs, ROMs and run a 8085 microprocessor, which 
uses similar machine language as IBM PC. 



XK-500 Digital / Analog Trainer 

A complete mlnl-lab for building, testing, prototyping analog and digital circuits 

Elenco's Digital ! Analog Trainer is specially designed for school projects, with 5 built-in power 
supplies. Includes a function generator with continously variable, sine, triangular, square wave 
forms. All power supplies are regulated and protected against shorts. 

Power Supplies 

• Variable Power Supply 

• +1.25 to 20VDC@ .5 Amp 
(+1.25 to 15VDC@ 1 Amp) 

• -1.25 to -20VDC@.5 Amp 
(-1.25to-15VDC@ 1 Amp) 

• +12VDC@ 1 Amp 

• -12VDC@1Amp A -.1 

• + 5 VDC @ 1 Amp $149.95 Assembled | 

• 30VAC Center tapped @ 1 5VAC 
@ 1 Amp 

Analog • Section 

• Function Generator Sine, Triangular, 

Square wave forms 

• Frequency adjustable in five ranges 
from 1 to lOOKHz 

• Fine frequency adjust 

• Amplitude adjust 

• DC offset 

• Modulation FM-AM 
Digital - Section 

• Eight data swiches 

• Two no bounce logic switches 

• Eight LED readouts TTL buffered 

• Clock frequency 1 to lOOKHz 

• Clock amplitude 5VPP square wave 
Breadboards 

• 2 breadboards, each contain: 

840 tie points (total 1 ,680) 



C&S SALES INC. 

1245 ROSEWOOD, DEERFIELD, IL 60015 
FAX: 708-520-0085 • (708) 541-0710 



15 DAY MONEY BACK GUARANTEE 

2 YEAR WARRANTY 

WRITE FOR FREE CATALOG 

PRICES SUBJECT TO CHANGE 
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ELENCO & HITACHI 
SCOPES AT 
DISCOUNT PRICES 


ELENCO OSCILLOSCOPES 



• 25MHz and 40MHz Dual Trace, Dual Trigger 

• 10 MS/S Sampling Rate (DS-203) 

• Vert Sensitivity from ImV/Div to 5V/Div 

• Sweep Rate from lOnS/DIv to 15/Dlv 

• Hold'Off, X*Y Operation 

• TV Sync Triggering 

• 6" CRT with Internai 
Graticuie 

• Includes Probes 

• 2 Year Warranty 


• 2K word per channel 

• Plotter output 

• 8 bit vert resolution 

• 2048 pts hor. resolution 

• Much more 




DS-203 20MHz, 10MS/S 
Digital Storage Oscilloscope 


S-1340 40MHz 

Dual Trace Oscilloscope 


S-1325 25MHz 

Dual Trace Oscilloscope 


$795 


$495 


$349 


All scopes include probes, schematics, operators manual and 3 
year (2 years for Elenco scopes) world wide warranty on parts and 
labor. Many accessories available for all Hitachi scopes. Call or write 
for complete specifications on these and many other fine scopes, 
lx, lOx scope probes: P-1 65MHz $19.95, P-2 lOOMHz $26.95 


C&S SALES INC. 

1245 Rosewood 


^i CALL TOLL FREE 


Deerfield, IL 60015 
708-541-0710 Fax: 708-520-0085 


|q®| 1-800-292-7711 



SPECIAL BUY 



HITACHI V-212 


20MHz 
2 Channel 
Includes probes 

Hitachi Popular Series 

/ ^ 

A favorite of field service personnel and educa- 
tion institutions around the world, these scopes 
have a reputation of quality and reliable perfor- 
mance. With dual channels, ± 3% accuracy and 
ImV/div sensitivity they have become the 
standard in portable analog oscilloscopes. 


V-525 - 50MHz. Cursors 

$995 

V-523 - 50MHz, Delayed Sweep 

$975 

V-522 - 50MHz. DC Offset 

$875 

V-422 - 40MHz. DC Offset 

$775 

V-223 - 20MHz, Delayed Sweep 

$695 

V-222 - 20MHz. DC Offset 

$625 


Hitachi Compact Series Scopes 

This series provides many new functions such 
as CRT Readout, Cursor measurements (V- 
1085/1065/665), Frequency Ctr (V-1085), 
Sweeptime Autoranging, Delayed sweep and 
Tripper lock using a 6-inch CRT. You don’t feel 
the compactness in terms of performance and 
^operation. 

V-660 - 60MHz, Dual Trace 

V-665 - 60MHz,DT, w/cursor 

V-1060 - 100MHz, Dual Trace 
V-1065 - 100MHz, DT, w/cursor 
V-1085 - 100MHz, OT, w/cursor 
V-1 1 0OA - 1 0OMHz, Ouad Trace 
V-1150- 150MHz, Ouad Trace. 

Hitachi RSO Series 

(Portable Real-time Digital Storage Oscilloscopes) 

RSO’s from Hitachi feature roll mode, averag- 
ing, save memory, smoothing, interpolation, 
pretriggering, cursor measurements. These 
scopes enable more accurate, simplier obser- 
vation of complex waveforms, in addition to 
such functions as hardcopy via a plotter inter- 
face and waveform transfer via the RS-232C 
interface. Enjoy the comfort of analog and the 


^power of digital. ^ 

VC-6023 - 20MHz, 20MS/S $1,695 

VC-6024 - 50MHz, 20MS/S $1 ,995 

VC-6025 - 50MHz, 20MS/S $2,195 

VC-6045 - 100MHz, 40MS/S $2,995 

VC-6145 - 100MHz, lOOMS/S $4,495 


15 Day Money Back Guarantee 
2 Yeor Warranty Pr ces subject to Cnange 

WRITE FOR FREE CATALOG 


$1,149 

$1,345 

$1,395 

$1,649 

$1,995 

$2,195 

$2,695 
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POPULAR ELECTRONICS 


■ ■ (fou f v7 

EKJDR Microdevices 


Sewctt^ ^i*tcc t97^ BUY WITH CONFIDENCE FROM JDR! 

(g, • 30-DAY MONEY BACK GUARANTEE 

• 1 YEAR WARRANTY 


■ ■ ORDER TOLL-FREE $00-538-5000 


• TOLL-FREE TECH SUPPORT 


lyiMC 



57995 


2400 BAUD MODEM 


• 2400/1200/300 BPS INTERNAL DATA MODEM • FULL HAYES 
AT COMPATIBILITY • INCLUDES PROCOMM SOFTWARE 

MCT-241 $79.95 

MCT-FAXM AS ABOVE W/4800 BPS FAX SEND $89.95 

PCEM7296 INTEL 9600 BPS EXTERNAL $549.00 

PCCB6201 INTEL SATISFAXTION FAX/MODEM . $449.95 
iVIVA-24MNP 2400 BPS EXT MODEM W/MNP $149.95 


2C$7*8 B mz 
2C87-10 10 MHz 


79.95 

89.95 


2097-12 

2097-20 


12 MHz 99.95 
20 MHz 139.95 


MAXIMIZE CO-PROCESSOR SPEED 


OUR "2ND STAGE" ALLOWS 20MHZ CO-PROCESSORS TO RUN 
AT FULL SPEED IN THE SLOWEST 286 SYSTEMS 

2ND-STAGE FOR 10/20 MHZ 80287'S $49.95 

2ND-STAGE-8 FOR 8/1 6 MHZ 80287'S $49.95 

2ND-STAGE-12 FOR 1 2 MHZ 80287'S $49.9^ 


5-1/4” MOUNTING KIT FOR 3-1/2” DRIVES 
ST-MHW 

FLOPPY DRIVES 

FDD-1 .44X 1 .44MB HD BLACK FACEPLATE 

FDD-1 .44A 1 .44MB HD BEIGE FACEPLATE 

FDD-360 5-1/4" DOUBLE-SIDED DD 360K 

FDD-1 .2 5-1/4" DOUBLE-SIDED HD 1 .2M 

1fD-55GFV TEAC 5-1/4" DOUBLE-SIDED HD 1.2M . 


$9.95 


$79 


$79 


$69 


$89 


$99 


MODULAR CIRCUrr TECHNOLOGY 

12MHz 
MINI 286 

$17095 


MOTHERBOARDS 


ItfWER 


RICES 


16MHz MINI 386’SX ^345^^ 

> NORTON SI 15.3 • LANDMARK AT SPEED 20.8 

• EXPANDABLE TO 8MB ON-BOARD • AMI BIOS • CHOOSE 0 OR 
1 WAIT STATE FOR USE WITH SLOWER RAM • FIVE 16-BIT AND 
THREE 8-BIT SLOTS • CHIPS & TECHNOLOGY "NEAT" CHIPSET 

• SOCKET FOR 80387 CO-PROCESSOR • 8.5" X 13" SIZE FITS 
MINI-286 & FULL-SIZE CASES 

MCT-386SX 16 MHZ 386SX $349.95 

MCT-386SX-20 20 MHZ VERSION $399.95 

MCT-M386-25 25 MHZ MINI 386 $699.00 

MCT-386MBC-33 FULL SIZE 33MHZ CACHE 386 $949.00 

MCT-386MBC-25 25 MHZ CACHE 386 $899.00 

MCT-486MB33 33 MHZ (LANDMARK = 151.0) $1,895.00 

[ MCT-486MB25 25 MHZ VERSION $1,495.00 


16MHz 
MINI 286 


• NORTON SI 14.0 • LANDMARK AT SPEED 15.9 

• 6/12MHZ KEYBOARD SELECTABLE SPEEDS 'EXPANDABLE 
TO 4MB ON-BOARD USING 80NS 256K OR 1MB SIMMS(0K 
INSTALLED) • FIVE 16-BIT AND THREE 8-BIT SLOTS • AMI 
BIOS • SOCKETED FOR 80287 CO-PROCESSOR • 8.5" X 8.75- 
SIZE FITS MINI-286 AND FULL-SIZE 286 CASES 

MCT-M286-12 $179.95 

MCT-M286-16 I6MHZ VERSION $199.95 

MCT-TURBO-10 10 MHZ 8088 $99.95 j 


r SYSTEM DIAGNOSTICS CARD 

84^5 

WORKS WHEN SOFTWARE CANNOT 
286/386/486 COMPATIBLE 
PLUG INTO SLOT, READ LED 
DISPLAY AND CHECK YOUR BIOS 
MANUAL FOR ERROR CODE 
VIEW LEDS ON-BOARD OR ON BACK-PANEL 

I PCODE $49.95 

PCODE+ INCLUDES QA+ VERSION 3.12 $69.95 

I GATEKEEPER 8-BIT PASSWORD SECURITY CARD $49.95 
MEMORY CARDS 

I MCT-EEMS 16-BIT EEMS CARD $149.95 

I MCT-AEMS 16-BIT EMS CARD(USES 1MB DRAMS) . $129.95 

I MCT-EMS 8-BIT EMS CARD 2MB CAPACITY $129.95 

I MCT-RAM 8-BIT 576K RAM CARD $49.95 

DISPLAY CARDS 

I MCT-VGA 8/16-BIT, 640 X 480 VGA CARD $149.95 

I MCT-VGA-1024 1024 X 768 VGA CARD $169.95 

I MCT-VGA-1024+ 1024 X 768 IN 256 COLORS $199.95 

I MCT-MGP MONOGRAPHICS/PRINTER CARD $49.95 


^Seagate 


42MB $219 


FORM 

MODEL 

SIZE 

FORMAT 

AVG. 

9m 

PRICE 

gwT 



21.4MB 

IDE 

28MS 

$199 


ST-225 

21.4MB 

MFM 

65MS 

$199 

a-i/ar 

ST-138A 

32.1MB 

IDE 

28MS 

$209 

Mn " ' 

ST-t38N 

32.2MB 

SCSI 

28MS 

$259 

3-1/2" 

ST-138R 

32.7MB 

RLL 

2aMS 

$249 

^1/4" 

■"^238 

32.7 MB 

.. . - ■ 

6$M$ 

$2t9 

5-1/4" 

ST-251 -1 

42.8MB 

MFM 


$249 

3-1/2" 

ST-157A 

44.7MB 

IDE 

.28MS 

$2T9 


ST-1S7N 

48;6MB 

SCSI 

28MS 

$299 

■ 5^1/4" 

, ST-277-1 

65,5MB 

RLL 


$289 

iiliii 

ST-4096 

80.2MB 

"mi^ 


$569 '■ 

IMM' 

ST-29$N 

84.9MB 

SCSI 

28MS 

$369 

3-1/2" 

ST-1 102 A 

89.1MB 

IDE 

19MS 

$399 


ST-t144A 

131MB 

IDE 

!9MS 

$499 


ST-1201A 

177MB 

IDE 

15MS 

$749 


UPRIGHT CASE 

$24995 

• FOR STANDARD, FULL SIZE AND 
MINI-MOTHERBOARDS 

• 250 WATT POWER SUPPLY (1 1 0/220V) ; 

• MOUNTS FOR 3 FLOPPY AND 4 HARD ! 

DRIVES 

• TURBO AND RESET SWITCHES 

• SPEED DISPLAY, POWER, DISK 
LEDS 

• INCL. MOUNTING HARDWARE, 

FACEPLATES AND SPEAKER 

CASE-100 $249.95 

MORE CASES... 

CASE-200 UPRIGHT HOLDS 11 DRIVES $499.95 1 

CASE-1 20 MINI-UPRIGHT W/200 WATT PS $1 99.95 

CASE-70 FULL-SIZE 286-STYLE CASE $89.95 

CASE-50 MINI-SIZE 286-STYLE CASE $39.95 

CASE-FLIP FLIP-TOP 8088-STYLE CASE $39.95 

, CASE-JR MINI-SIZE CASE WITH 200W PS $1 49.95 i 


GROWER SUPPLIES 

• IIO/22OV • UL APPROVED 
I PS-135 8088 135 WATT $59.95 ' 

PS-150 8088 150 WATT $69.95 

PS-200X 8088 200 WATT $89.95 

PS-200 286/386/486 200 WATT 

1 PS-250 286/386/486 250 WATT .... 


$89.95 

$129.95 


IDE FLOPPY/HARD CONTROLLER ^29^^ 

• SUPPORTS 2 IDE HARD & 2 FLOPPY 
(360K, 720K, 1.2MB & 1.44MB) DRIVES 

• HARD DISK ACTIVITY LED SUPPORTED 

MCT-IDEFH $29.95 

1.44MB FLOPPY CONTROLLER ^49^^ 

• SUPPORTS 2 FLOPPY (360K, 720K, 1.2MB 
& 1.44MB) DRIVES 

• SELECTABLE AS PRIMARY OR 
SECONDARY DRIVE CONTROLLER 

MCT-FDC-HD $49.95 ”” ^ 

MCT-FDC-HD4 4 FLOPPY VERSION $59.95 

MCT-HDC HARD DRIVE CONTROLLER $79.95 

MCT-RLL RLL HARD DRIVE CONTROLLER $89.95 

MCT-FAFH 16-BIT 1:1 F/H CONTROLLER $149.95 

MCT-AFH-RLL 16-BIT F/H RLL CONTROLLER $199.95 

MULTI I/O CARDS 

MCT-VGAEIO MONO MULTI I/O, IDE F/H CARD $299.95 

MCT-IDEIO 16-BIT IDE MULTI I/O CARD $69.95 

MCT-AIO 8-BIT 286/386 MULTI I/O CARD ... $59.95 

MCT-IO 8-BIT 8088 MULTI I/O CARD ... ... $59.95 


\ 1024 x 768 $40095 

1 VGA PACKAGE 

8088 & 286/386/486 COMPATIBLE CARD 
& 1 024 X 768 INTERLACED MONITOR W 
1 ;1 ASPECT RATIO 
3 • 0.28 DOT PITCH 

256 COLORS FROM 262,000 
8/16-BIT CARD HAS 51 2K VIDEO ^ 

RAM EXPANDABLE TO 1MB 

VG A-PKG-1 024+ $499.95 

VGA-PKG 640 X 480 VGA PACKAGE $399.95 

MORE MONITORS... 

NEC-MULTI-3D 1 4" MULTISYNCH MONITOR $649.00 

VGA-MONITOR VGA MONITOR $379.95 

MONO-VGA PAPERWHITE VGA MONITOR $1 39.95 

JDR-AMBER 1 2" MONO- AMBER SCREEN $89.95 


101-KEY 

$4095 


j 101 -KEY WITH 12 FUNCTION KEYS • 286/386/486 COMPATIBLE 

BTC-5339 $69.95 

FC-3001 101-KEY,12F-KEYS& CALCULATOR $74.95 

I BTC-5060 84-KEY WITH 10 FUNCTION KEYS $59.95 


DYNAMIC RAM 


1 FART# 

SIZE 

SPEED 

FINS 

PRICE 

TMS4464-12 

65636x4 

120f>s 

18 

3.49 

41256-100 

262144x1 

100ns 

16 

1.99 

41256-80 

262144x1 

80ns 

16 

2.19 

414256-100 

262144x4 

1,00ns 

20 

6.95 

414256-80 

262144X4 

80ns 

20 

7.95 

1MB-100 

1048576x1 

100ns 

18 

6.95 

1MB-80 

1048576x1 

80ns 

18 

7.95 

1 1MB-60 

1048576x1 

.60ns 

18 

9.95 


MEMORY MODULES 


PART# 

SIZE 

SPEED 

FOR 

PRICE 

412S6A9B-80 

256Kx9 

80ns 

SiMM/PC 

21.95 

421000A8B-10 

1MBx8 

lOCkts 

SIMM/MAC 

64.95 

421000A9B-10 

lM8x9 

100ns 

SIMM/PO 

64.95 

421000A9B-80 

1M8X9 

80ns 

SIMM/PC 

69.95 

421000A9B-60 

1M8x9 

60ns 

SIMM/PC 

89.95 

256KX9SIP-80 

266Kx9 

80ns 

SIP/PC 

21.95 

4MBX9SiP-16 

.lM8x9 

100ns 

SIP/PC 

64.95 

1MBX9SiP-d0 

1MBx9 

80ns 

SfP/PC 

69.95 


MATH CO-PROCESSORS 

MANUAL, SOFTWARE GUIDE & MANUFACTURERS 5 YEAR WARRANTY 


PART# SPEEDPRICE 

PART# SPEED PRICE 

1 INTEL 1 

8087 5 MHz 89.95 

8087-2 8 MHz 129.95 

8087-1 10 MHz 169.95 

,S028IIXiJi MHz .94^5, 
:.80iB7il6 ItMiZ. 199i9s:' 

80387-20 20 MHz 209.95 

80387-25 25 MHz 219.95 

80387-33 33MHz 229J$ 

80387-SX 16 MHz 129.96 

W387-SX20 20 MHz 149,95 

ICYRIXl 

83D87-1616MHZ 299.95 
83087-20 20 MHz 319.95 
83087-25 25 VMz 419.95 
83D87-33 33 MHz 549.00 

83D87-40 40 MHz 649.00 

S3S87-16(SX) 16 MHz 269.95 
&3S87-20(SX} 20 MHz 929.95 
89S87-25(SX) 25 MHz 399,95 


TERMS; For shipping & handling include $5.00 for ground and $7.50 for air. Orders over 1 lb. and foreign orders may require additional 
shipping charges— contact our Sales Dept, for the amount. CA residents must include applicable sales tax. Prices subject to change without 
notice. We are not responsible for typographical errors. We reserve the right to limit quantities and to substitute manufacturer. All merchandise 
subject to prior sales. A full copy of our terms and conditions of sale is available upon request. Items pictured may only be representative. 

JDR Microdevices, JDR, the JDR logo and the MCT logo are registered trademarks of JDR MICRODEVICES, INC. Modular Circuit 
Technology is a trademark of JDR MICRODEVICES, INC. Copyright 1991 JDR MICRODEVICES. 
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dkjDR 

■ B 2233 SAMAL 


Sewc«(^ 4cttce buy with confidence fromjdr! 

Microdevices® :r™=“r”“ 


2233 SAMARITAN DRIVE, SAN JOSE CA 95124 


• 1 YEAR WARRANTY 

* TOLL-FREE TECH SUPPORT 


IVIIVIC 



MCrS MODULAR 
PROGRAMMING SYSTEM 

USE 1 SLOT TO PROGRAM EPROMS, PROMS, PALS A MOREI 

I HOST ADAPTOR CARD/CABLE 

UNIVERSAL INTERFACE FOR THE PROGRAMMING MOD- 
I ULES • SELECTABLE ADDRESSES PREVENT CONFLICTS 

I MOD-MAC $29.95 

UNIVERSAL MODULE 

PROGRAMS EPROMS. EEPROMS, PALS. BI-POLAR PROMS. 

I 8748 & 8751 SERIES DEVICES; 16V8 AND 20V8 GALS . .. . 
(GENERIC ARRAY LOGIC) FROM LATTICE. 

NS. SGS • TESTS TTL & CMOS • ' 

ICS; DYNAMIC AND - V i'- ' 

STATIC RAM • LOAD DISK, i ' ^ 

SAVE DISK. EDIT. BLANK i ^ 

CHECK. PROGRAM. AUTO. " ' 

READ MASTER. VERIFY & 

COMPARE • TEXTOOL 
SOCKET FOR .3"-6" WIDE ICS 
(8 -40 PINS) 

MOD-MUP $499.95 

MOD-MUP-EA 4-UNIT ADAPTOR $99.95 

\ EPROM MODULE 

• PROGRAMS 24-32 PIN EPROMS. CMOS EPROMS & 16K TO 
I 1024K EEPROMS • HEX TO OBJ CONVERTER • AUTO. BLANK 
CHECK/PROGRAM/VERIFY • VPP 5. 1 2.5. 1 2.75. 1 3. 21 & 25 

I VOLTS • NORMAL. INTELLIGENT. INTERACTIVE & OUlCK 
I PULSE PROGRAMMING ALGORITHMS 

MOD-MEP $119.95 

I MOD-MEP-4 4-EPROM PROGRAMMER $169.95 

I MOD-MEP-8 8-EPROM PROGRAMMER $259.95 

OTHER PROGRAMMING MODULES... 

MOD-MPL PAL PROGRAMMING MODULE 249.95 

MOD-MMP MICROPROCESSOR PROGRAMMER .... 179.95 

MOD-MIC DIGITAL 1C & MEMORY TESTER 1 29.95 

MOD-MBP BI-POLAR PROM PROGRAMMER 259.95 

PAL DEVELOPMENT SOFTWARE 

I ENTRY LEVEL CUPL PAL DEVELOPMENT KIT. 

J MOD-MPL-SOFT $99.95 


EPROMS 




'Weml 



PRICE 

2716-1 

2046x8 , 

350ns 

25V 

24 

4.95 

27^A 

4096x6 ' 

250ns , 

21V 

24 

3.95 

2764 

8192x8 

460ns ' 

12.5V 

■ 28 

3.95 

2764-260 

8192x8 

250ns : 

12.5V ■ 

28 

S, " . 3.95 

2764-200 

8192x8 

200n$ . 

12.5V . 

28 

; 4,49 

27128A-200 

. 16384x8 

200n$ 

12.8V ; 

28 

4.95 

27256 

32768x8 

250ns 

12.6V 

28 

4.95 

27C256 

" 32768x8 

250ns 

12.6V 

- 28 

5.95 

^275t2:'. 

85536x8 

250ns . 

t2.5V ■ 

■ 28 

5.95 

27C101-20 

131072x8 

200ns . 

12.5V 

. 32 

,17.95 


STATIC RAM 




PAftti:.- . 


$pe5D pa^ovios 

LP 

PRICE 

H»»ll8-2 

2048x8 

120ns 

24 

, Y 

N 

2.95 

HM5118tP-4 

. 2048x8 

200ns 

24 

Y 

Y 

2.95 

HM6116LP-8 

2048x8 

I50ns 

24 

Y 

y 

" 3,25^ 

HM6116LP-2 

2048x8 

120ns 

24 

y 

y 

3,95 

HM8264LP-15 

8192x8 

150ns 

28 

y , 

Y 

. 3.95 

HM5264LP-12 

8192x8 

t2Qns 

28 

Y 

Y 

4.95 

HM6264LP-10 

8192x8 

toons 

28 

Y 

Y 

S.95 

HM432S6LP-1S 

32788x8 

15C»TS 

28 

Y . 

Y 

^ 4.95 

HM43256LP-12 

32788x8 

120ns 

28 

Y 

y 

5.95 

HM432S6LP-10 

32788x8 

lOOns 

28 

Y 

y 

6.95 



PART# 

SPEEO PIRS 

IN 

OUT I/O'S 

FURCTIdt^ 

PRICE 


• 

35ns 

^::20"' 

10 


^ '6:. . ■ 

AND-OR INV 

2.95 


t6R4 

. 36ns 

20 

8 

4 : 

•. 4 

AND-OR INV 

2.95 : 

i;. 

1^ 

35ns 

20 

8 

6 

2 

AND-OR INV 

2.95 

> 

20L8 

40ns 

24 

14 

2 

5 

AND-OR INV 

2.95 


20R4A 

25n& 

24 

12 

4 

2 

AND*OR INV 

3.49 


20R6 

40ns 

24 

12 

8 

2 

ANO-ORINV 

2.95 


20R8 

40ns 

24 

12 

.8 


ANO-OR INV 

2.95 


203(8 

50ns 

24 

10 

8 

2 

ANO*OR-XOR INV 2,95 


GALS 


1 

PART# 

SPEED 

WNS 

: REPLACES 

IN 

^ OUT PRICE 

t 

leva ^ 

35ns 

" 20 ' 

10L8TO16RP8 

^ 8 

"" 8 

2M 


16V8-1S 

15 ns 

20 

10UTO16RP8 

8 

8 

2.95 


20V8 

35ns 

' 24 

14L8T016RP8 

■ 20 

^ 8 

3.49 


20V8-15 

' 16ns " 

"■ 24' 

t4L8TOl6RP8 

20 

Q 

4.95 

'L. 

22yiD 

35ns 

24 

PGM OUTPUTS 

22 

' 10 

6.95 

m 

22V10-15 

15ns 

24 

. PGM OUTPUTS 

22 

10 

19.95 



>C LABS INTERFACE CARDS 

DIGITAL I/O & COUNTER CARD 

CONTROL UP TO 64 DIGITAL 
DEVICES WITH 32 INPUTS/ 

OUTPUTS 

LOW LOADING: 0.2MA AT 0.4V 
INPUT 

HIGH OUTPUT CAPACITY: SINK 24MA. SOURCE 15MA 
3 CHANNELS FOR TIMER/COUNTER 

PCL-720 $169.95 

REAL WORLD INTERFACE CARD 

! • 16 DIGITAL INPUTS/OUTPUTS; [ 

8 ANALOG INPUTS & 1 
ANALOG OUTPUT 

12-BIT RESOLUTION A TO D & D TO A 
25KHZ MAX A TO D SAMPLE RATE 
LABTECH ACQUIRE SOFTWARE INCLUDED 

I PCL-711S $295.95 

[ PCL-848 IEEE-488 INTERFACE CARD W/CABLE $345.95 

FREE 

100 PAGE CATALOG! 

Call Toll-Praa to lattuemt ottr latast full 
colw wiUt ovof SO00 pro^cts 

for tho devalopWf hotOiylst amt PC 
ottUutsiast 


I DATARASE II EPROM ERASER 

CONVENIENT POCKET-SIZE! 

ERASES ALL SIZES OF 
EPROM UP TO 4 AT A TIME 
WALL PLUG POWER SUPPLY 

L DATARASE 11 


$2095 


TD-SUBMINIATURE 

{CONNECTORS 


TYPE 

ORDER 

BY 

CONTACTS 1 

09 

15 

25 

37 

SO 1 

SOLDER 

CUP 

MALE 

DBxxP 

.45 

.59 

.69 

1.35 

1.85 

FEMALE 

DBxxS 

.49 

.69 

.75 

1.39 

2.29 

R/APC 

SOLDER 

MALE 

DBxxPR 

.49 

.69 

.79 

2.27 

_ 

FEMALE 

DBxxSR 

.55 

.75 

.85 

2.49 

_ 

W/W 

TYPE 

MALE 

DBxxPWW 

1.69 

2.56 

3.89 

5.60 

_ 

FEMALE 

DBxxSWW 

2.76 

4.27 

6.84 

9.95 

_ 

IDS 

TYPE 

MALE 

IDBxxP 

1.39 

1.99 

2.25 

4.25 

_ 

FEMALE 

IDBxxS 

1.45 

2.05 

2.35 

4.49 

_ 

HOODS 

METAL 

MHOODxx 

1.05 

1.15 

1.25 

_ 

_ 

PLASTIC 

HOODxx 

.39 

.39 

.39 

.69 

.75 1 


lie SOCKETS 
‘ DIP CONNECTORS 


TYPE 

ORDER 

BY 

CONTACTS 1 

08 

14 

16 

20 

24 

28 

40 

SOLDERTAIL 

XX PIN ST 

.11 

.11 

.12 

.18 

.20 

.22 

.30 

WIREWRAP 

XX PIN WW 

.59 

.69 

.69 

1.09 

1.49 

1.69 

1.99 

ZIF 

ZIF-xx 

— 

6.95 

6.95 

9.95 

10.95 

11.95 

I4.9a 

TOOLED 

AUGATxx 

.55 

.59 

.69 

.85 

.99 

1.09 

1.29 

TOOLED WW 

AUGATxxWW 

1.30 

1.80 

2.10 

2.50 

3.15 

3.70 

5.40 


IDC CONNECTORS 
: AND CABLE 


DESCRIPTION 

ORDER 

CONTACTS 

BY 

20 

26 

34 

40 

SO 

SOLDER HEADER 

IDHxxS 

1.29 

1.68 

2.20 

2.58 

3.24 

R/A HEADER 

IDHxxSR 

1.35 

1.76 

2.31 

2.72 

3.39 

W/W HEADER 

IDHxxW 

2.98 

3.84 

4.50 

5.28 

6.63 

R/A W/W HEADER 

IDHxxWR 

3.28 

4.22 

4.45 

4.80 

7.30 

HEADER SOCKET 

IDSxx 

.65 

.75 

.75 

1.19 

1.19 

RIBBON HEADER 

IDMxx 

5.50 

6.25 

7.00 

7.50 

8.50 

IDC EDGE CARD 

IDExx 

.55 

.75 

.89 

1.29 

1.69 

RIBBON CABLE 

RCxx 

.30 

.39 

.51 

.60 

.75 




JDR INSTRUMENTS" 

TEST EQUIPMENT 

AU JDR INSTRUMENTS CARRY A 2 YEAR WARRANTY 

3SMHZ OSCILLOSCOPE ^ ^ 

EXCEPTIONALLY BRIGHT CRT 

TV SYNC FILTER J||. ■ 

DELAYED & SINGLE SWEEP If f l 

FAST IONS RISE TIME 

MODEL-3500 $499.95 

MODEL-2000 20MHZ VERSION $389.95 

lOOMHZ MULTIFUNCTION COUNTER 

RANGE: 10HZ TO 10MHZ 
DIRECT. 1 0MHZ TO 1 0OMHZ 
PRESCALED BY 10 
PERIOD MEASUREMENTS: 

10HZTO 2.5MHZ.±1 COUNT 
ACCURACY 
TIME BASE.-IOMHZ 

8 DIGIT LED DISPLAY W/DECIMAL POINT 

I DFC-100 $179.95 

DFC-1000 1 GHZ VERSION $199.95 

DFG-600 SWEEP FUNCTION GENERATOR $189.95 

I DOS-600 AUDIO OSCILLATOR/COUNTER $189.95 

\3.S DIGIT DMM EBI 

BASIC DC ACCURACY ±0.5% E 

DC VOLTAGE: 2V-1000V; AC £ V 

VOLTAGE: 200 V-750V: DC 
CURRENT: 2MA-2A 
RESISTANCE: 2Kn - 2Mn 

I DMM-150 $29.95 

DMM-200 3.5 DIGIT DMM 22 RANGES $49.95 

DMM-300 3.5 DIGIT 19 RANGES W/CAP & TEMP $79.95 

DPM-1500 PROBE DMM autoranging $49.95 

LOGIC PROBE 

LP-100 $17.95 

(^LP-200 PULSER PROBE $19.95 i i 


PfrOrOITPE CARDS 



PDS-601 

I 8-BIT SOLDERLESS 8088 ^ 

{breadboard WITH DECODE ^79^ 

• ADDRESS DECODING LOGIC. DATA BUFFERING. 2 LSI CIR- 
I CUITS FOR PROGRAMMABLE DIGITAL I/O & COUNTER-TIMER 
I FUNCTIONS • LOGICALLY GROUPED • ACCESSES ALL I/O 
I SIGNAL CONNECTIONS • CLEARLY LABELLED BUS LINES 
- ACCEPTS UP TO 24 FOURTEEN-PIN ICS • ACCEPTS 9. 15. 

I 25 OR 37-PIN D-SUB CONNECTORS 

I PDS-601 $79.95 

I PDS-600 ABOVE CARD WITHOUT DECODE $49.95 

I PDS-61 1 1 6-BIT BUS BREADBOARD WITH DECODE . $89.95 
I PDS-61 0 ABOVE CARD WITHOUT DECODE $59.95 



$2995 


j PC PROTOTYPING CARDS 

• 8-BIT CARD • GOLD-PLATED EDGE- CARD FINGERS 

• BUFFERING & DECODE LAYOUT • FR-4 EPOXY LAMINATE 

5 JDR-PR 2 $29.95 

: JDR-PR1 AS ABOVE. W/0 I/O DECODING LAYOUT .... $27.95 

; JDR-PR10 16-BIT WITH I/O DECODING LAYOUT $34.95 

! EXT-80286 286-COMPATIBLE EXTENDER CARD $39.95 

^ EXT-8088 8088-COMPATIBLE EXTENDER CARD $29.95 

^ SOLDERLESS BREADBOARDS 


ORDERING INSTRUCTIONS: INSERT THE NUMBER OF 
CONTACTS IN THE POSITION MARKED -"xx" OF THE "ORDER 
BY" PART NUMBER LISTED. EXAMPLE: A 15-PIN RIGHT 
i ANGLE MALE PC SOLDER PART NUMBER WOULD BE DB15PR. 


PART# 

SIZE 

DIST. 

STRIPS 

TIE 

PTS 

TERM. 

STRIPS 

TIE 

PTS 

BNDG 

POSTS 

PRICE 

POS-100 

3.9” X 8.5* 

1 

100 

2 

1260 

2 

12.95 

POS-200 

5.1” X 8.5* 

4 

400 

2 

1260 

3 

19.95 

PDS-300 

6.9” X 9.1* 

5 

500 

3 

1890 

4 

24.95 

PDS-400 

8.2" X 9.5' 

7 

700 

4 

2520 

4 

34.95 


CUSTOMER SERVICE 8OO-S38-S0O1 LOCAL/INTERNATIONAL 408-S59-1200 
TECHNICAL SUPPORT 800-538-S002 LOCAL/INT'L FAX W8-SSM2S0 

TOLL-FREE FAX ORDERS 800-559-5003 BBS (9600/2400/1200) 408-559-0253 


ORDER TOLL-FREE 

800 - 538-5000 

MON.-FRI. 7 A.M. TO S P.M., SAT. 9 A.M. TO 3 P.M. 
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POPULAR ELECTRONICS 


Order Your FREE 48 page Skyvision Catalog Today 

Itls Loaded With Factory Fresh Satellite TV Products, “All At Discount Prices” 
Call Toll Free 800-334-6455 international call 1-218 -739-5231 Fax line 218-739-4879 


Ku Band 
System 



Complete Systems 

Upgrades 

2ft to 24ft Dishes 


Satellite TV 

Anywhere 

• Parts 

• Accessories 

• Major Brands 




Factory Fresh 
USA Warranty 
Fast Deiivery 



WORLD 
SATELLITE TV 
AND 

SCRAMBLING 

METHODS 


“The Technicians' Handbook” 

This thorough text is a must-buy for technicians, 
satellite professionals and curious do-it-yourselfers. 
The design, operation and repair of satellite anten- 
nas, feeds, LNBs, receivers and modulators are ex- 
examined in detail. An in-depth study of scrambling 
methods and broadcast formats including the 
VideoCipher II, Oak Orion, FilmNet, Sky Channel, 
EuroCypher, D2 MAC, BSB and Teleclub Payview 
III. Circuit and block diagrams of all components are 
presented and clearly examined throughout the 
handbook. This information is a prelude to the 
chapters on troubleshooting and setting up a test 
bench. This expert guidance on testing, sen/icing 
and tuning is complimented by a wealth of detailed 
illustrations. 

340 pages, 8 i/2 x 10 3/e over 200 photos, diagrams, 
wiring schematics and 16 tables / appendices / index 
S&H $5 (U S.) $39.95 

THE SKYVISION 
DO-IT-YOURSELF 
INSTALLATION VIDEO 

“Now You Can Watch It Being Done” 

Installing or "Tuning up" your satellite system 
made simple. 

VHS or Beta.. ..S&H $3 (U.S) $33.95 





TUNE YOUR DISH 
TO ITS MAXIMUM! 

“With The Pico“ 
Signal Meter 


A must for the serious dealer or satellite 
system owner. Saves time, frustration and money. 
Use when installing a new system, moving your 
dish, re-alignment of a dish that has been moved 
by wind, frost heaves etc., gets you right on the 
satellite belt for the best possible pictures! 

Pico signal meter S&H $6 $89.95 


LNBs/LNAs 

LOW TEMP 
“Hemt Technology' 
“Commercial Grade 

S&H $6 


lnclude$: 3* solid alumimun dish wim ring 
mount & qu»:l feed support, slide jack, 
Uniden 2200 receiver. 1 .3 dB LNB & feed 


CBand 

System 


lncludes:7Vmesh dish with polar mount & 
quad feed support, slide ja^, EchoStar 3000 
IRD 40® LNB & feed. (VCII+ module optional) 







ORBITRON 
Mesh Dishes 

“Quality Demonstrated 
by Performance" 


45® LNB C-band 4GHz 
40® LNB 
30® LNB 

<30® LNB (25®-29®) 

1.3db.LNBKu 12GHz S&H $6 
1.2dbLNB " 
l.ldbLNB " 

I.OdbLNB " 

0.9dbLNB " 

O.SdbLNB " 

50® LNA .(70MHz & block) S&H $6 
45® LNA 
40® LNA 
35® LNA 
30® LNA 

r 

. ioon,ca'^ 2^ All Major Credit 

Cards Accepted 


$99 

109 

149 

199 

$109 

119 

129 

139 

199 

249 

$129 

139 

149 

159 

179 




IRDs / RECEIVERS / SYSTEMS 

“Save $$$ on Packages" 

System package Includes: ORBITRON 7 foot 
mesh dish, 40 degree LNB, 18” Motor Arm, Feed- 
horn and Receiver/IRD, VC 11+ decoder module, 
plus a FREE detailed installation Video. 

IRD/Receiver System 
UNIDEN UST2200 (Receiver) $219 

UNIDEN UST9000 (Receiver) $459 

UNIDEN UST9900 (IRD) $919 

UNIDEN UST4200 (slave recv.) $709 

UNIDEN UST4400 (IRD) $877 

HTSV (IRD) $1099 

HTS VIII Plus (IRD) $1255 

HTSX (IRD) $1449 

MONTEREY 90 (IRD) $1869 

MONT.100C (Commer.)(IRD) $1439 

DRAKE ESR924i (Receiver) $599 

DRAKE ESR1024 (IRD) $1037 

DRAKE ESR1224 (IRD) $1165 

DRAKE ESR1424 (IRD) $1369 

ECHOSTAR 410 (IRD) $899 

For 1 0 ft Orbi iron Antenna Add $i 6b ' 

Jusi a jpartiai lis'tirig of hundreds of' products ih'the ' 
Skyvision catalog. Ask for your's today! 


$1349 

$1309 

$1539 

$1698 

$1889 

$2299 

$1859 

$1049 

$1487 

$1599 

$1799 

$1349 


dish & polar tracking mount 


$239 

299 

349 

439 

699 




ACTUATORS 


18" Superjack II 

S&H 

$14 

$89 

24" Superjack XL ball 

" 

15 

139 

24" Venture acme 

" 

15 

129 

51" JGS acme 


22 

219 


Sl^vision Inc! 



1048 Frontier Drive, Fergus Fails, MN 56537 - Toll Free 800-334-6455 

Mail in coupon or call Toll FREE today for the SKYVISION Satellite TV Product Catalog. 
Delivered free to your mail box in U.S. and its possessions. 

* International requests add $8.00 to cover shipping and handling. 

Send Skyvision Sateiiite TV Products Cataiog 

Phone ( ) 


State, 


Zip. 


Install A System, Upgrade & Repair Yourself And Save $$$$ 


50N 
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QUALITY PARTS 


DISCOUNT PRICES 



FAST SHIPPING 




Highest Quality Metal Cassettes (Erased) wireless remote control for ninendO’'’ 


Premium quality metal tape in C-60 and C-90 cassettes (30 or 
45 min. per side). One of the finest l)rand*name'‘ tapes on the 
market, in durable, clear plastic transport mechanisms. Recorded 
and bulk erased, the record-protect tabs have been removed and 
therefore, need to be taped over to re-record. Audiophiles will 
appreciate the wide dynamic range of this tape. If your cassette 
deck has a "metal* setting you will hear the difference. A real bargain I 
60 min. tape - CAT# C-60M $1.25 each • 10 for $10.00 
90 min. tape - CAT# C-90M $1 .65 each • 1 0 for $1 5.00 

CASSETTE STORAGE CASE 

BlacK unbreakable plastic audio cassette storage case. 

CAT#CBOX 5 for $1.00 • 100 for $15.00 





ATTENTION 

NINTENDO^ 

USERSm 


CAMERICA "Freedom Connection" 

Turns your wired Nintendo"' control paddle Into a remote control unit Infrared remote like 
those used on TVs and VCRs ellminatee messy wiree. Allows playefi more mobINty. Two 
players can use one remote unit except on games where they play simultaneous^. In those 
games two "Freedom Connections" units are required. A weN-known national discount toy 
chain sens these for more than twice our price. Operates on 4 AAA batteries (not Included). 
CAT#IR-1 $9.95 each 

Set of 4 AAA batteries CAT# BAT-4AAA $2.40 per set 


TOUCH DIMMER 



when connected to any lamp, will turn it 
on and off and change the brightness 
level when any metal part is touched. We 
doni have the wiring harness that origi- 
nally connected this to the lamp, but we 
can provide a simple hook-up diagram 
and Instruction sheet. The solid-state cir- 
cuitry is contained in a thermo- 
plastic box 1.91" X 3.1 1" X 0.835". 

CAT#DMR-1 $3.50 each 


OPTO-SENSORS 


QEH13ei 
U-shaped opto with 
0.125* gap between 
emmiter and sensor. 

0.75* mounting centers. 
CAT#OSU-11 2 for $1.00 


TRW/Qptron # OPB5447-2 
IR emitter/sensor pair In 
Rectangular package with //f 
28" color coded leads. v mdbi-w 
CAT#OSR- 4 2 for $1.00 


UL TRASONIC CERA MIC 
MICROPHONE/TRANSDUCER 



L.E,D/S 


Standard JUMBO 

Diffused T 1-3/4 size (5 mm) 


RED CAT# LED-1 
10 for $1.50- 100 for $13.00 
GREEN CAT# LED-2 
10 for $2.00 • 100 for $17.00 
YELLOW CAT# LED-3 
10 for $2.00 • 100 for $17.00 

FLASHING LED 

W/ bulk in flashing circuit 
5 volt operation. T 1-3/4 
(5mm) 

RED $1.00 each 
CAT# LED-4 10 for $9.50 
GREEN $1.00 each 
CAT#LED^G10for$9.50 
YELLOW $1.00 each 
CAT#LED-4Y10for $9.50 

LED HOLDER 

Two piece holder. Q® 
CAT#HLED 10for65e 


24 PIN ZERO INSERTION] SWITCHES 
FORCE SOCKET 


Textool # 224-3344. 

Protect 24 pin dip 
IC's from damage 
during test, burn-in 
or programming. 

Lever-operated mechanism 
locks part securely in place and r 
with no damage to component leads. 

CAT#ZlF-24 $4.50 each 


WALL TRANSFORMERS 




12VdcSO0ma. 

2.1 mm D.C. power plug with 
center negative. White case. 
CAT#DCTX-125W $4.50 each 

12 Vdc 200 ma. 

2.1 mm D.C. power plug with center nega- 
tive. CAT#DCTX-122 $3.00 each 


RECHARGEABLE 

BATTERIES HALL EFFECT SENSORS 




Panasonic (Matsushita) 
f EFR RCBK40K54 
An ultrasonic microphone 
consisting of a bimorph 
type piezoelectric ceramic 
vibrator. Ideal for burglar alarms, auto 
door openers, flow rate detectors and re- 
mote control systems. Norn. Freq. 40kHz. 
Max input volts; 20 Volts. 1 5/1 6* dia. X 
3/8" high. 5/8" long leads. 

CAT#UST-1 $1.00 each 


HE A T SINK COMPOUND 


NlekehCad 


ei 




Q C Electronics # 10-8109 - For effective 
transfer of heat between components and 
heatsinks. Z9 silicone heat sink com- 
pound. CAT# HSC-1 $2.00 per 1 oz tube 


AAA SIZE $1.50 each 
1.2 volts 180 mAh 

CAT# NCB-AAA 

AASIZE $2.00 each 
1.25 volts 500 mAh 

CAT# NCB-AA 

AASIZE $2.20 each 
WITH SOLDER TABS 

CAT# NCB-SAA 

CSIZE $4.25 each 
1.2 volts 1200 mAh 

CAT# NCB-C 

DSIZE $4.50 each 
1.2 volts 1200 mAh 

CAT# NCB-0 


Microswitch #SS41 
Tiny, solid state switch 
reacts Instantly to 
proximity of magnetic field. 

Operates at extremely high speeds, up to 
100 khz. Case size: 0.12" X 0.17" X 0.06" 
thick. 4.5 Vdc to 24 Vdc suppiy voftage. 

10 ma. sink type digital output. Operating 
gauss - 1 5 to 40. P.C. leads. 

CAT# HESW-2 75e each • 10 for $6.50 
1 00 for $60.00 • 1000 for $500.00 

Sprague «UGN3075LT 
O^rates on 4.5 - 24 VoKs 
Can sink 10 ma. With suitable output puN 
up, can be used directly with blpdaf or 
CMOS logic circuits. Especially sufted for 
electronic axTvnutatbn In brushless D.C. 
motors using muRipie ring magnets. Very 
tiny surface mount padu^ 0.175" X 
0.09'X 0.06" thick. 

CAT#HESW-6 2for$1.00 
100 for $45.00 Large quantities avaUble 


Pushbutton Switch 

SM 

Manufacturing < 

0.47" square 
black pushbutton. 

SPST normally 
open. 4 p.c. pins for mount- 
ing. Ideal for low current 
switching applications. 

CAT# PB-29 

5 for $1.00* 100 for $15.00 

SPST NO. 
Pushbutton 

SPST normally 
open p.c. mount 
isbshbutton. 

0.47 " square 
mountngpad. Plunger ex- 
tends 0.47" above surface. 
No pushbutton cap available, 
ideal, inexpensive switch 
where looks are not impor- 
tant. 4 p.c. pins on OZr X 
0.5" mountii^ centers. 
CAT#PB-3S 5 for $1.00 

Mini Snap^Actlon 

,Omron D2F-L 
Miniature 
I snap-action 
switch wRh 
lever. Rated 
1arrp^125Vac. O.SCTLX 
0.26" HX 0.22- W. Lever 
SKtends 0.05" beyond end of 
switch. CAT# SMS-282 
75eeach • 10 for $6.50 


RFI/EMI LINE 
FILTER 


LED. FLASHER KIT 




Two L.E.D.'s flash In 
unison when a 9 voR “ 
battery Is attached. 

This kit Includes a 
p.c. board, all the parts 
and instructions to make a sirTpie flash- 
er circuit. A quick and easy project for 
anyone with basic soiderlrtg sWIIs. 
CAT#LE0KIT $1.75 per kR 

LED. CHASER KIT 

Build this variable 
speed led chaser. 
lOledsfivh 
sequentially at 
whatever speed 
you set them for. 

Easy to buHd Wt Includes pc board, 
parts and Instructions. Ideal for special 
lighting effects, costumes, etc. Or- 
ates on 3 to 9 volts. PCboardis5"X 
2.25". A great orte hour project. 

CAT# AEG $6.50 each 

STEPPING MOTOR 
CONTROLLER KIT 





building this 
sirrple circuit. 

Includes drcuH board, stepping mctor 
and aH parts SKospt 12 Vdc power 
supply. CAT#SMKIT $18.00 each 

METRONOMEKIT 




Coroom# 20B6 
20 anp RFI/EMI general pur- 
pose Gormim-mode flRer. 
Controls llne-to-ground 
noise. Small size, low leak-* 
i«e. 3.46" X 1.16" X 2.81". 
UL and CSA listed. 
CAT#RR-301 $8.50 each 


This simple device can be set to cHck 
from 20 to 1 ,000 beats per minute. 
Easy to buM. Includes cIrcuR board, all 
oonponanis arxf instnidlons. Oper- 
ates on a 9 vdl battery (not Included). 
CAT# METRO $3.75each 


PHOTO RESISTOR 




1,000 ohms bright light. 

16K ohms dark. 

0.182- dkL X .Oerhigh. 0.18" long ie«fs. 
CAT#PRE-7 2for$1.00 
1 00 for $45.00 • 1 000 for $400.00 


ORDER TOLL FREE 1-800-826-5432 


FAX (818) 781-2653 • INFORMATION (81 8) 904-0524 



Call Or Write For Our 
Free 64 Page Catalog 

Outside the U.S.A. send $2.00 
postage for a catalog. 


Minimum Order $10.00 • AH Orders Can Be Charged To Visa, Mastercard 
Or Discovercard • Checks and Money Orders Accepted By Mail • California, Add 
Sales Tax • Shipping And Handling $3.50 for the 46 Continental United States - 
All Others Including Alaska, Hawaii, P.R. And Canada Must Pay FuH Shipping • 
Quantities Limited • No C.O.D. • Prices Subject to change srithout notice. 





MAIL ORDERS TO: ALL ELECTRONICS CORP • P.O. BOX 567 • VAN NUYS, CA 91408 
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Describes new circuit design “MAGIC POLYHEDRON” 
concept. Soldering typically less than 20% of PC and 
pert board designs - much less risks of toxic chemicals, 
burns, bad solders, cooked parts, etc. Compact, efficient, 
versatile, low-noise, reliable shape, size, layout. Easy to 
troubleshoot and make design changes. Relatively 
inexpensive. Easy to integrate with chasses. controls, 
connectors, displays, power supplies, etc. Assemble 
circuits just about anywhere. Sli. 


KW-HR METERS 


How watthour meters work, calibration, error modes 
(many). ANSI Standards, etc. Demand, Pole and 
Polyphase Meters. Experimental results. $19. 


STOPPING POWER METERS 


As reported on CBS 60 MINUTES! How certain electif- 
cai loads (simply plugs into an outlet) can slow down 
watthour meters - even stop them - while drawing full 
loads! Alsodescribesmetercreep. overloaddroop. S79. 


THE I.G. MANUAL 


External magnetic ways to slow down and stop 
watthour meters while drawing full loads. S19. 


GAS FO ALL! 


Every known vulnerabiliw of gasoline and diesel fuel 
pumps and dispensers. $19. 


LIBERATE GAS & WATER 


How gas and water meters can be reversed using 
simple household equipment. $19. 


SURVIVAL GUNS & AMMO 


THE ULTIMATE FIREARMS SURVIVAL MANUAL! 

Describes optimum guns and ammo, conversions, 
silencers, explosive devices, improvised weapons. 
End Times scenarios, retreats, etc. $19. 


ROCKET S RED GLARE 


How to design and build solid-propellant amateur anc 
survival rockets. Special emphasis on the formulation, 
manufacture and installation of propellants, motors, 
igniters, etc. Includes list of commonly available mate- 
nals. And the design of launch pads ana electronics. $19. 


VOICE DISGUISER 


Plans for neat devices to change voice pitches. 
Effective against snoops using voice analyzers; to 
conceal gender for women living alone; tor anti- 
intrusion systems; for music accompaniment; for gags. 
Voice sounds natural. $19. 


SECRET & ALTERNATE IDS 


Privacy is virtually gone! With the huge databases now 
maintained by credit bureaus and governments, your 
sanity and future survival are at great risk - unless you 
can escape under a secret and alternate ID. Legal 
methods detailed. Not a rehash of the Paper Trip 
books. $14. 


CONSUMERTRONICS 

2011 CRESCENT DR.. P.O. DRAWER 537 
ALAMOGORDO, NM 88310 

1 - 505 - 434-0234 

FAX 1-505-434-0234 (Orders Only) Mon.-Sat. Bam- 
9pm MST Voice & Manual FAX. 9pm-8am Auto. FAX. 

Add $4 ship. (USA. Canada). All items are in stock. 
COD (UPS cash only). VISA and MasterCard OK. 1 00-^ 
More Computer and Electronic Offers!! Catalog is $2. 
In business since 1971. As seen on TV. 


ROBOFONE AUTODIALER 


Powerful, versatile, menu-driven program allows you 
to dial any number (up to 1 0K) or mix of local and long 
distance numbers in any order, over any length ot 
time, whether busy or answered (your choice) and log 
the times, commands and results to monitor, printer 
and-or disk. Quick-dial directory of up to 600 numbers! 
BUSY redial options. Direct modem command and 
control. All result codes, including Voice and Ringing. 
Optional shell to terminal program upon Connect. Exit 
to menu or DOS (for batching). Ideal "Wargamet” 
power dialer, phone call logger and telemarketing 
dialer. Manual ♦ Disk* $29. 


HARD DRIVE MANUAL 


Relates to all hard drive and controller implementations 
(emphasis on PCs). How to select, interface, initialize, 
set up. use. maintain, troubleshoot and repair them. 
How to protect them from mistakes, sabotage, prying 
eyes, sticky fingers. How to recover damaged ana lost 
files. Includes software reviews. Loaded with info. 
advice and tips. $29. 


DISK SERVICE MANUAL 


Maintain, troubleshoot, repair, adjust, align floppy 
drives without special equipment or software - 5.25"/ 
3.5"/8". PC/ XT /AT/ 386/ 486, Apple, Commodore. 
Kaypro, Tandy, Epaon, Atari, Tl, HP, DEC, etc. 
systems. All floppies need regular upkeep. $29. 


DISK DRIVE TUTORIAL 


Theory and practical facts on floppy drives, disks, 
FDCs. formatting, software protection. Systems de- 
scribed above. Invaluable advice and tips on how to 
best select, interface and use drives and disks. $19. 


COMPUTER PHREAKING 


TROJAN HORSES, VIRUSES, WORMS, etc. and counter- 
measurers. Includes disk with 250K+ of hacker text files 
and utilities, and legendary FLUSHOT-t- protection 
system (Ed. Choice, PC M^azine). Dozens of computer 
crime and abuse methods and countermeasures. How 
systems are F>enetrated. BBS advic^password defeats, 
glossary, much more! Manuate * 2 Dwk«* 39. 


BRAIN VIRUS ANTIDOTE 


The PAKISTANI BRAIN VIRUS plagued dozens o 
institutions, businesses. The mildly destructive original 
version has been hacked into highly virulent strains. 
BVA consists of the antidote, source code and write- 

up. Disk* (NOT inlactad) <19. 


BEYOND VAN ECK PHREAKING 


Eavesdropping on VDT and TV video signals using an 
ordinary TV! Ranges up to 1 KM. Pfans, counter- 
measures. Includes legal Van Eck uses, and original 

Top Secret Van Eck design! $29. 


ATMs 


ATM crimes, abuses, security, vulnerabilities. 10(H 
methods described - from Reg. E to ciphers. Case 
histories, law, countermeasures, detailed security 
checklist. Internal photos, figures! Still unsolved: One 
crook stole $237,000 from one bank's ATMs! $39. 


ABSOLUTE SECURITY 


Dozens of simple, versatile, secure computer security 
methods and tips. Plus our invulnerable Cipher 
Program (in .COM and its BAS Source). Plus $1 ,000 
CIPHER CONTEST rules with Ciphertext. 

Manual * Disk* $24. 


CRYPTANALYSIS TECH. 


Five powerful menu-driven crypto programs (in .CON 
and thier .BAS sources) to analyze, decrypt "secure” 
ciphertexts. Worked-out examples. Recommended in 
the prestigious COMPUTERS & SECURITY. Manual ^ 
Disk* $29. 


STOCKPRO 


Unique, powerful, shrewd, unconventional common 
stock investment strategy. Created for NMSU, and basis 
of expensive consulting system. Manual + Disk* $29. 


PRINTER/PLOTTER MANUAL 


Types, descriptions, specs and 1 00+ interfaces (paral le 
serial). Detailed plans for X-switchers. buffers, and 
serial-to-parallel and parallel-to-serial interfaces, break- 
out devices. Many buy, use, service, repair tips. $14. 


SOFTWARE PROTECTION 


Unique system that highly discourages costly software 
piracy while not interfering with legit archival copies. No 
known way to defeat. No special equipment required. 
Easy, automatic to install on your disks. Can be used 
with any other protection system. Manual ♦ Disk* S59. 


CONS & SCAMS 


Cons and scams fleece Americans of at $50+ Billion 
per year! The most comprehensive manual on cons 
and scams of all kinds from the classic to the high 
tech. Details on hundreds of cons and scams and their 
many variations and countermeasures. Fraud is 
rampant - protect yourself! $29. 


SPECIAL PROJECTS 


We design, build, repair, modify, maintain and consul 
on any device, system or project - computerized, 
electronic, electrical, mechanical, optical. Many 
invention prototypes. Confidentiality guaranteec 
Describe and include $25 fee (does not obligate you). 
We then provide you cost, time estimates. 


TECH. RESEARCH SERVICES 


Unique 51 +K electronic and computer design articles 
in database accessed by title and subject. Digital, uP. 
uC. analog, hybrid, nomograph, software. Provide us 
keys, we return list. $25 search fee (1-20 keywords/ 
phrases; you may combine unrelated topics). Saves 
you R&D $$$. Powerful RES-SNAP program will allow 
your own searches thru popular electronic books, 
magazines and your files. Disk* $95. 

*AII software supports all IBM-PC and compatible 
systems (’86-’486). 

SOLD FOR EDUCATIONAL PURPOSES ONLY. 


Toner Cartridge Recharge 


Kits—Supplies—Service 

Everything you need to recharge toner 
cartridges used with Canon based laser 
printers and personal copiers. 

Use with HP: LaserJet, LaserJet II, IID, IIP, III, IMP 
Apple: LaserWriter, LaserWriter IINT,IINTX, QMS: 

Kiss, PS-800, PS-810, Canon: LB-P8A1,A2,II, OKI, NEC, Ricoh, etc. 
With our Kits—SuppUes— Service you can start your own profitable 
recharge business or just recharge your own cartridges. 

Model Recharge Kits/Supplies Dealers Please Call 



TR-300 Recharge Kit for CX type laser printer engines. $21.95 

TR-302 Recharge Kit for SX ty^ laser printer engines. $26.30 

TR-304 Recharge Kit for HP IIP (LPB4) laser printer. $21.95 

TR-325 Recharge Kit for PC-10/12/14/20/24/25 copier. $25.50 

TR-370 Recharge Kit for Sharp Z-50/55/70 copier. $34.95 

4080 Replacement Toner Kit for Ricoh 4080 laser. $35.95ea/6 

6000 Replacement Toner Kit for Ricoh 6000 laser. $14.25ea/6 

9710 200 grms of high quality black toner for CX. $9.95ea/12 

9730 250 grms of high quality black toner for SX. $12.50€a/12 

8011-Blue/Br 200 grms of Blue/Brown toner for CX & SX.$22.95ea/12 
8057 150 grms of high quality black toner for PC. $10.95ea/12 

Felt-CX,SX replacement treated felt for all models. $0.90ea/12 
SS-CX,SX seal strips for sealing in toner for reshipping $0.85ea/12 
DPP Drum Padding Powder (pixie dust) $12.95 

EverDnim™ OPC drum life extender agent. 40 + applications $41.95 
C2094 3M Toner Vacuum with attachments. $199.95 

Instructions Available Free to Customers! 

Call 800-221 "351 6 ask for our catalog. 



Chenesko Products, Inc. 

2221 Fifth Ave., S4, Ronkonkoma, NY 11779 
Call: 816-467-3205, Fax: 516-467-3223 



Most homes and offices 
have hot spots with strong 
artificial electro-magnetic 
fields, where chronic 
exposure may cause - 
mental o r physical problems. Even the ERA names these 
fields as suspected carcinogens. You can reduce your 
risk by avoiding these high-field areas. 


NOW 

YOU CAN "SEE” 
INVISIBLE FIELDS 
ANP A VOID T HS M 


The TriFiBl<P* meter detects far more of these fields than any other 
electromagnetic pollution meter. It’s the only one that independently 
reads AC electric fields, AC magnetic fields, andradio/microwaves. Italso 
reads field strengths in all directions simultaneously. Every other meter 
that sells for under $1 00 reads only magnetic and only In one direction — 
they can entirely miss a magnetic field unless pointed correctly and are 
blind to radio/m icrowaves and electric fields, both of which cause biological 
effects. 

The TriFMrf^ meter reads all three types of fields numerically and with 
a SAFE/BORDERLINE/HIGH SCALE, weighted proporllonal to effect on 
the body. Thresholds are based on epidemiological and laboratory 
studies. (While no absolute hazard thresholds have been established, 
reduction of relative exposure is prudent.) 

The TriFieliP* meter comes ready-to-use with battery. Instructions, and 
one-year limited warranty. The cost is $100 postpaid. 

AlphaLab / 1272 E. Alameda Avenue / SLC, UT 84102 
For literature and Information, call (503) 621-9701 


SOP 
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Call for free catalog - Factory Direct Order Line: 


wTo're toW Tat\?>^ :i This Offer Can't Last! 

^ • Full range -1 OHz to 3GHz. 

• LCD display (daylight visibility). 

• True state-of-the-art technology with the 
high speed ASIC. 

• NiCads & Charger included. 

• Ultra-high sensitivity. • 4 gate times. 

• Extruded metal case. • Compatible with MFJ207. 

Suggested options 

TA100S: Telescoping Whip Antenna $ 12. 

CC30 Vinyl Carry Case $14. 

BL10: LED Backlight $ 15. 

BL28: El Backlight for use in roomlight and 

low light $ 45. 

BG28: Bargraph Signal Level Indicator $100. 

TCXO 30: Precision ±0.2ppm 20 to 40°C temp. 

compensated time base $100. 

Universal 
Handi- 
Counter™ 

Model 3000, 

$375. and 
Bench Model 
8030, $579. 

Both offer 
frequency, 
period, ratio 
and time 
interval. 


5821 NE14thAve. • Ft. Lauderdale, FL 33334 
5% Ship/Handling (Max. $10) U.S. & Canada. 
15% outside continental U.S.A. 

Visa and Master Card accepted. 


1 - 800 - 327-5912 

FL (305)771-2050 • FAX (305)771-2052 
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POPULAR ELECTRONICS 


1 - 800 - 422-3525 


"THE NUMBER THAT SAVES YOU MONEY!" 


i Specials 

1 

\ Auto Accessories ] 


^ Robot Accessories ^ 


FIELD SERVICE KIT 


The Legge Field Service 
Kit permits repair tecnicians 
to perform field repair on a 
staticfree surface. Complete ^ 
with 2' X 2' work surface, 
wrist-band, 15’ groundwith M 
1 -meg ohm resistor and clip. 

Part No. 570-0001 
Shipping & Handling $4.50 ea. 



$ 29 . 


95 


ea. 


SWITCHING POWER 
SUPPLY 

Size: 5.25" X 11" 

1 20vac 

Output:: +38v, 4-5v, -5v 
Advanced Power Ind. 

Part No. 500-0014 
Shipping & Handling $5 ea. 



ELECTRONIC COUNTER 

^ / 

5 Digit inpulse counter. ^ 



24VDC - 3 WATTS 
Size:1"x 1.56" x 2.125" 

Wire leads & mounting bracket.. 

X/ 

2 for 

$ 9.95 


Part No. 390-0006 
Shipping & Handling $3 per pair. 


ea. 


POWERHORN 


5" speaker with 
6' line cord and 
1/8 " mini plug. 


Part No.1 80-0029 
Shipping & Handling $4 ea. 



ea. 


PLASTIC PARTS 
BOX 


15"x14"x5" 
Great for under 
counter storage. 



Part No. 580-9998 
Shipping & Handling $9.50 


3 for 

$ 12 .“ 


ea. 


Call or write for a 
catalog. 



REGENCY TRAVEL 
SCANNER 



The INFORMANT. 

Great for the travelers,* 
programed with frequencies for each state. 
Includes DC power cord and AC adapter included. 


Part No. 660-0018 
Shipping & Handling $4.50 ea. 


$ 79 . 


95 


ea. 


ESCORT RADAR 
DETECTOR 

The poplar Escort radar 
detector. XK Band. 

Signal strength meter. 

Highway/City switch and 
alert lamp. (Factory Demo’s) 

Free ESCORT t-shirt with purcha^"^"^ 
of radar detector. 



Part No. 660-0020 
Shipping & Handling $4.50 ea. 


$ 79 . 


95 


ea. 


I ^^Tobb^peciai^^**] 

3 1/2" DISK DRIVE 


360K Disk Drive 
MFG. By:Mitsumi ^ 

Model No. M57BCL-1 
Complete with mounting 
bracket and two S&K 
switches. Great for hobbyist 
and computer buffs. 

28 pin data connection and 
4 pin power connection. 

Part No. 220-3415 
Shipping & Handling $5 ea. 



$ 12 . 


95 


ea. 


MAGNAVOX FM RADIO 
BOARD 


Add a speaker, 
add power, ^ 
and its a radio. 


Part No. 650-0014 
Shipping & Handling $5 ea. ' 



ea. 


vox BOARD WITH 
POWER ADAPTER 


First sound will produce 
6VDC out, second sound 
will will give OVDC out. 
120VAC,6VDC, 100mA 

Part No.650-0096 
Shipping & Handling $4 ea. 



ea. 


HERO 2000 ROBOT ^ 
ARM KIT 

The arm kit 
comes with 
detailed step-by- 
step assembly 
instructions. The 
patented gripper 
is capable of lifting 
1 lb. and of 
exerting specific 

amounts of force up to 3.75 lbs. The 
closed-loop DC servomotor design 
provides excellent overall accuracy 
and repeatability. Assembly required. 

Part No. 370-0003 $ 179 .“ 

Shipping & Handling $8.50 ea. 



ea. 


ROBOTIC EDUCATIONAL 
KIT 

A comprehensive introductory course 
on intelligent machines which 
encompasses 
robotics, Al .computers 
and sensor 
systems.The course 
has five units of 
text.a sixth with 
experiments and, a i 
final exam kit. Also / 
included are a wide • 
range of objects 

needed to perform the experiments. 


i 



Part No. 370-0006 
Shipping & Handling $6 ea. 


$ 9 . 


95 


ea. 


CASES 


YAMAHA CARRYING CASE 


Universal carrying case 
for long flat obejects 
like tennis rackets or 
musical instruments. 

Fits objects up to 
3 5/8*(H)x11"(W)x26"(L) 
in size. 

Part No. 650-9997 
Shipping & Handling $3 ea. 



$ 14 . 


95 


ea. 


NYLON CD CARRYING 
CASE 

Padded nylon CD 
carrying case. 

Includes hand and 
shoulder straps. 

Part No. 650-9996 
Shipping & Handling $3 ea. 



Mendelson Electronics Co., Inc. 

340 E. First Street Dayton, Ohio 45402 

800/422-3525 * FAX 513/461-3391 * 513/461-3525 


STORE HOURS: 8 30-5 00(Eastern Time) Monday ttiai Saturday 
IBM PC'Xl IS a regisifred trademark ol IBM Corp 
TERMS. MASTERCARD VISA'DISCOVER, CHECK, or MONEY ORDER ■ 
(Checks .allow two weeks for cle.arance ) C 0.0 add additional S4 50 
Ohio residents add 6.5% State tax 

Above shipping, handling, are rates tor UPS ground in Continental U.S. onty. 


20% Restocking Fee on Non-Defective Returns 
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Mendelson Electronics Co.. Inc. 


■ 


30 YEARS 
EXPERIENCE IN 
THE ELECTRONICS 
INDUSTRY! 


Since 1960 We have 
been buying 

SPEaAL 
PURCHASE 
PRODUCTS 
which results in 
LOWER PRICES for 
our 

customers. 


TECHNICAL 
SUPPORT ON ALL 
PRODUCTS WE 
SELL! 


ORDERS are shipped 
within 48 Hours or less, 
via UPS Ground. 
OVERNIGHT 
SERVICE Is available 
via UPS NEXT DAY 
AIR. 


■ 


NO SERVICE 
CHARGE FOR VISA, 
MASTERCARD, OR 
DISCOVER! 


aO.D'S WELCOME! 




30 DAY MONEY 
BACK 

GUARANTEE! ‘ 

*Less 20% 
Restocking Fee for 
Non-Defective Returns 




COMPUTER PRODUCTS 


IBM PC/AT CASE 


•Genuine IBM Case 
•Full Size AT Case 
•Accepts Mini or 
Full Size Motherboards 
•Slide-off Top 
•8 Slot Frame 
•Made in U.S.A. 


Part No. 220-2759 

Shipping & Handling $13.50 ea. 



EXTERNAL DUAL DRIVE CASE 


•Designed for either 
Floppy or Hard Drives 
•Includes PowerSupply 
& Line Cord 
•Accepts 2-1/2 HT. 

•or 1-Full HT. Drive 


Part No. 220-2761 
Shipping & Handling $6.50 ea. 



5 1/4" QUAD DENSITY 
FLOPPY DISK DRIVE 

•720KB Double Sided/Quad Density 
•80 Track 96TPI 
•AT&T KS-23114 
•Fujitsu M2552A 
•Half Height 

•Dark Brown Face Plate 

Part No. 220-3401 
Shipping & Handling $5.50 ea. 



$39 


ea. 


AT 200 WATT POWER SUPPLY 


Factory Reburbished 
Fits full size AT case only. 
120/220V Input. 


Part No. 500-0041 
Shipping & Handling $6.50 ea. 



101 XT/AT ENHANCED 
KEYBOARD 




•IBM Plug Compatible 
•Auto Switching XT or AT 
•WYSE Part No. 770090-01 
•Num Lock, Caps Lock, Scroll Lock LEDS 


Part No. 220-3205 
Shipping & Handling $6.50 ea. 


$45 


ea. 



9600 BAUD FAX CARD 


Microtek MFAX96P 
Auto dial & receive 
Background Operation I 
Mu Iti-page/Desti nation Polling. 

Operates any Microtek 300 dpi . Scanner. Includes Fax 
Software. IBM PC,XT,AT Compatible 



Part No. 220-3109 

Shipping & Handling $5 ea. 


$159 


ea. 


TEMPEST LETTER QUALITY 
PRINTER 

•120/240 VAC 49/63HZ 
•RS 232C/MIL-STD-188 
•Serial Interface 
•Letter Quality 
Daisy Printwheel 
•Mfg. for Inteq by Qume 

•FACTORY REFURBISHED Model LQP-5100B (AFP-7-T) 
'55 CPS Print Speed Wide Carriage 



Part No. 220-3702 
Shipping & Handling $25 ea. 


$195 


ea. 


45MB SCSI HARD DRIVE 


RODIME RO3057S 
3 1/2" DRIVE 
SCSI lnterface,28ms 
APPLE & IBM compatible 
Part No. 220-3412 





$175 


ea. 


85MB RO3085S 28ms Part No.220-341 3 $239 ea. 
105MB RO3130T 24ms Part No.220-341 4 $299 ea 
Shipping & Handling $5 .50 ea. 


SCSI FLOPPY/HARD 
CONTROLLER 

FUTURE DOMAIN TMC-871 
8-Bit controller 

XT/AT/386/486 COMPATIBLE 
Controls up to 4 Floppy drives, 
and up to 7 SCSI devices(hard disk, 
CD ROM, tape drives, etc.) 

Part no. 220-3108 
Shipping & Handling $5 ea. 



$99 


ea. 


SWITCHING POWER SUPPLY 


'Size 8 1/2" X 5" x2" 
•5V10A'12V 4.1 A 
-5V .3A'-12V .5A 
Part No. 500-008 
Shipping & Handling $4.50 ea. 



1 - 800 - 422-3525 FAX 1-513-461-3391 

"THE NUMBER THAT SAVES YOU MONEY!" 
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Electronics Workbench* 


“Electronics Workbench is pretty amazing. The 
program is really useful. It’s also a lot of fun 
to play with.... and I’m glad to recommend it 
to anyone interested in electronics.” 

Jerry Pournelle, Ph.D., Inf eWorld 

“...a marvelous learning and teaching tool....” 

Art Salsberg, Editor-in-Chief, Modern Electronics 

“Building a circuit is simple and intuitive.” 

Jeff Holtzman, Computer Editor, Radio-Electronics 


50T 
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Build and simulate both Analog and Digital circuits. 


Complete with simulated instruments. 


The Electronics Lab in a Computer! 


Feature Summary 

• digital and analog modules in- 
cluded 

• dual-trace oscilloscope 

• function generator 

• multimeter 

• spectrum analyzer (Bode plotter) 

• word generator 

• logic analyzer 

• logic conversion — ^truth table to 
Boolean formula to logic gates 

• complete control over com- 
ponent values 

. Ebers-Moll bijunction transistor 
modelling — all parameters 
under user control 

• Quine-McCluskey logic 
simplification 

• print circuit schematic, parts 
list, instrument readings, macros 

• grid snap 

• optional grid display 

• optional display of component 
labels and values 


user-defined models for all com- 
ponents 

global component models refer- 
enced by name 

block commands — move, copy, 
cut 

supports over 150 printers — 
user can define new printers 
pan the workspace 
rotate or mirror parts 
rubberbanding orthogonal 
autorouting wires 
direct manipulation of com- 
ponents and instruments (click 
and drag) 

> zoom instruments for adjust- 
ment and reading 
. user defined IC macros for 
parts bin 

. customizable parts bins 
. customizable hypertext 
help system 


Three Versions 

• Professional Version: uses color 
coding for circuit tracing with an 
unlimited* number of components; 
EGAA^GA support. 

• Personal Plus Version; builds 
circuits containing an unlimited* 
number of components. 

• Personal Version; builds circuits 
contiaining 20 components or less. 
*limited only by the amount of 
memory available 

Requirements 

• Professional; IBM AT or PS/2 or 
true compatible with 640 kB RAM; 
Microsoft-compatible mouse; 
EGA/VGA graphics; hard disk; 
MS-DOS 3.0 or later. 

• Personal/Personal Plus; IBM 
PC/XT/AT or PS/2 or true 
compatible with 512 kB RAM; 
Microsoft-compatible mouse; 
graphics display; two floppy drives 
or hard disk; MS-DOS 2.1 or later. 


Yes, I want Electronics Workbench® in my computer! 

Check the version you want: 


Return to: 


□ MS-DOS 5.25" □ MS-DOS 3.5" 


Professional 

$299.00 


Personal Plus 

$199.00 


Personal 

$ 99.00 


Name: 

Address:. 
City: 


.State:. 


Tel: { ) 

MCA/ISA/AMEX# . 
Signature: 


ORDER INFORMATION: Canadian residents please add 7% GST (Ontario residents add 8 
plus 7% GST). All orders please add $10.00 shipping and handling. 


INTERACTIVE IMAGE TECHNOLOGIES LTD. 

POPULAR ELECTRONICS Offer 

908 Niagara Falls Boulevard, North Tonawanda, NY 14120-2060 Tel: (416) 361-0333 Fax: (416) 368-5799 


SOU 


DECEMBER 1991 




POPUUR ELECTRONICS 


SPECIALS 


LIMITED QUANTITIES 


CABLE CONVERTERS 


SIGMA 


SIGMA 550—86 CHANNEL *'* 99.95 


EACH 


TOP CHANNEL ROLLOVER, 
LAST CHANNEL MEMORY, 
PARENTAL LOCKOUT, 
FAVORITE CHANNEL, SURGE 
PROTECTION, 4 db AMP, 
DECODER COMPATIBLE, 

1 YEAR WARRANTY. 


$ 79.95 

$ 75.00 

$ 67.50 

$ 65.00 


EACH 5 LOT 

EACH 10 LOT 

EACH 20 LOT 

EACH 50 LOT 


VIEWSTAR IS HERE 

MXC-2520-525 MHZ remote volume 
remote volume control 

Audio/video Baseband $129.95 ea. 
Output, decoder loop $95.00 5 lot 
Parental Lockout $90.00 10 lot 

Favorite channel $80.00 ea. 20 lot 
Remote Fine tuning 


NEW ‘‘North Coast” 


‘Excel’ 66 channel remote $109.95 ea. 
Fine tune remote, 

60 min. Sleep timer 
Display dimmer. 

Favorite channel 
Parental Lockout, 

HRC/STD Remote $75.00 20 lot 
Selectable Twinline A/B Select Optional 


$85.00 5 lot 
$79.95 10 lot 


UNITED ELECTRONIC SUPPLY 

P.O. BOX 1206-PE, ELGIN, IL 60121 

(708) 697-0600 


50V 


CIRCLE 144 ON FREE INFORMATION CARD 











(818) 787-3334 


(800) 235-6222 FAX (818) 787-4732 

90 Day Unconditional Guarantee 


TEK MODEL 7603N 

Oscilloscope: Mil Spec AN/USM-281C, 8 x 
10 CM display, 100 mHz response which ac- 
cepts standard 7000 series Plug-Ins. Vertical 
Plug-In: 2 ea. 7A15 (AM-6565), frequency 
BW 75 mHz, maximum sensitivity 5mV/DIV. 
Horizontal Plug-In: 1 ea. 7B53 (TD-1085), 
triggering to 100 mHz, minimum, sweep- 
time 50 NS/DIV, has delayed sweep capacity. 

Price: $595.00 


TS-723A/U 

Spectrum Analyzer: Frequency range 20 Hz to 20 
KHz. Fundamental frequency rejection, -80 dB. In- 
herent distortion <0.1%, sensitivity 0.3% full-scale. 
Useable to 0.1% . Input impedance 200K ohms 40 pf . 
Meter frame 0.3 to 300 volts fullscale. VTVM fre- 
quency range 10 Hz to 100 kHz -i- 3% flatness. 
VTVM input impedance 1M ohm, 3M ohm, 2.4M 
ohm, 37 pfs dependent on range selected. Noise 
measurement — full scale 300 microvolts, mini- 
mum — 75 dBm, frequency — ^10 Hz to 20 KHz. Power 
Supply— 115V/230V, 50 to 100 Hz, 90 watts. 

Price: $150.00 


HYPERION POWER SUPPLY MODEL HY 
T1-36-30C 

Solid state output 0-36 VDC, 0-30 amps. Input 115 
vac 55 to 60 cps. Current limit adjustable. Dual 
meters to monitor voltage and current strapped 
connections in back to allow remote control. 

Price: $295.00 


LR. 

TANK 

PERISCOPE 


TypeM-24. Rugged 
military construc- 
tion. Contains two 
independent in- 
frared image con- 
verter tubes plus 
correction lenses, 
prisms, and eyepieces. The binocular view- 
ing system is directly connected to a prism- 
type periscope. The image tubes have dy- 
namic focus provided by a built-in adjusta- 
ble voltage divider. This unit requires 10 to 
15 KV at low current for operation. Unable 
to supply power supply. (Dimensions: 18" 
high X 9" wide x 41^" thick. Weight 17 lbs.) 
Stock #OP 9001 Price: $200.00 


HEWLITT PACKARD 
MODEL 606A SIGNAL GENERATOR 

Signal Generator: Freq. 50kHz to 65 mHz in 
6 bands ± 1%, freq. call 100kHz and 1 mHz, 
RF output 0.1 uV to 3.0V at 50 ohms ± IdB 
over freq. range, output VWXR — 30 DBC 
leverage 0.10V, modulation 0 to 100% 
-I-0.5DB over freq. range. Internal: 400 
Hz/1000Hz±5%; External: DC to KHz. 
Power ii5^3oV, 50 to 1000 Hz, 135 watts. Size: 
20^4" (W) X 12V5" (H) X 14y4" (L). Wt. 46 lbs. 

Price: $250.00 


A.C. POWER SUPPLY 
STACO MODEL EIOIOVA 


Price: $250.00 


AN/USM 44C 

Signal Generator: General purpose, solid 
state, high frequency generator which pro- 
vides radio frequency (rf) signals used to 
test, evaluate and align radio receivers, rf 
equipment and amplifier. Direct replace- 
ment for HP 608 series. Frequency: 10 MHz 
to 480 MHz ± 0.5% in 6 bands. Modulation : 
Internal AM: 400 and 1000 Hz +10%, 0 to 
95% with 0.5 volt RF output. External AM: 0 
to 95%, 0.5 volt output, 1.0 volt RMS input® 
20 to 200 KHz. Pulse Modulation: 40 to 200 
MHz, 4 usee, 220 to 480 MHz, 1000 Hz. Spu- 
rious: 35 dBc, <500 MHz. Output: 0.1 mi- 
crovolt to 1.0 volt continuous +1 dB over 
frequency range. Leveled Output: ±1 dB 
(one adjustment, 10 to 215 MHz, +1 dB, two 
adjustments, 215 to 480 MHz). Power: 
115/230 volts AC, 50 to 400 Hz, 150 watts. 


HEWLETT PACKARD 8640B-OPT 323 
SOLID STATE SIGNAL GENERATOR 

(w/o synchronizer) Frequency range: 450 
KHz to 512 MHz, to 1100 Mhz with external 
frequency doubler option (not supplied). 
Ten Frequency bands in octave increments 
from 500 KHz; band 11 for doubler use. Ac- 
curacy: 6 digit LED read out. Stability: < 
1000 ppm. Output power: —145 dBm to +10 
dBm (0.013 V to 2 V) into 50 Cl. Level flatness 
is < +0.5 dB from 0.5 to 512 MHz. Imped- 
ance is 50 Cl, VSWR < 2.0 on 2 V and 1 V 
range < 1.3 on other ranges >. Spectral 
Purity: Harmonics at 1 V outpt > 35 dB be- 
low fundamental of 0.5 to 128 Mhz; > 30 dB 
below fundamental of 128 to 512 MHz. Mod- 
ulation: Internal AM, FM and PM, external 
AM, FM, and PM. Pulse frequency: 0.05 to 5 
KHz. General: Power Requirements: 100, 
120, 220, 240 V, 48 hz to 420 hz, 2 amps. 
Note: OPT 323 built to military specifica- 
tions. Ruggedized performance for better 
operation under severe environment. Size: 
6" (H) X 19" (W) X 13^4" (D). Wt. 60 lbs. 
Includes ruggedized case and manual. 

Price: $1,250.00 


Current Hewlett Packard Price $12,050.00 


CORP. 


13406 Saticoy Street 

North Hollywood, CA 91605-3475 




y'~x^ 

ViSA 

(Call for free catalog J 

(MasterCard) 




This unit has been designed and con- 
structed for rigorous industrial, classroom 
or laboratory applications. These power 
supplies are brand new. Current list price 
$750.00. Specifications: Input: 120 VAC 
50/60 HZ. Output: 0-120 VAC 10 amps. In- 
cludes manual with schematics. Features: 
Ammeter, voltmeter, convenience outlet, 
power indicator and circuit breaker. Dimen- 
sion: 10" x15" X 6". Weight: 22 lbs. 


Price: $165 
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Tunable Notch Filters and Telephone Recording Equipment 


Eliminates... 

• Beeping and Buzzing 

• Severe Interference 


^ Micro Thine. 
i P.O. Box 63-6025 

ft 



Assembled and Tested Filters ^ 
as low as $16 each 


in quantities of 10 or znare 

Kit Filters 
as low as $8 each 

in quantities of 21 or more 


^ Margate, R 33063 Brochure $1 (305)-752-9202 



No costly school. No commuting to class. 
The Original Home-Study course prepares 
you for the “FCC Commercial Radio- 
telephone License.” This valuable license is 
your professional “ticket” to thousands of 
exciting jobs in Communications, Radio- 
TV, Microwave, Maritime, Radar, Avionics 
and more... even start your own business! 
You don’t need a college degree to qualify, 
but you do need an FCC License. 

No Need to Quit Your Job or Go To School 

This proven course is easy, fast and low 
cost! GUARANTEED PASS— You get your 
FCC License or money refunded. Send for 

^ FREE facts now. MAIL COUPON TODAY! 

o 
z 
o 

IT 


LU 

DC 

3 

□- 

2 


comminD VRODuenons’ ' 

FCC LICENSE TRAINING, Dept. 240 
P.O. Box 2824, San Francisco, CA 94126 
Please rush FREE details immediately! 

NAME^ 

ADDRESS 

CITY STATE ZIP 


HALLBAR 

ELECTRONIC KITS 


SOUND ACTIVATED 
CHRISTMAS TREE 

Twenty-five red, green and 
yellow LEDs flash with 
any sound (voice, music 
or ambient room noise) . 
Runs on a 9V battery 
Complete with parts 
kit, PC Board, 
hardware, oak 
stand and 
instructions. 

Size 8 l/2"x 4 1/2" / 

HK-706 
$ 23.95 



VOLT AMP MONITOR 

Features a 0-15 vdc voltmeter and 
a 0-1 amp ammeter mounted on a blue 
lucite stand, complete with parts kit, 
hardware, stand and instructions. 


Size 4"x 4"x 



EMERGENCY STROBE LIGHT 

Features variable flash rate from 15 
to 30 flashes per minute. Plugs into 
your cigarette lighter or runs from 
a 9V alkaline battery(not included). 
Complete with parts kit , PC board, 
hardware, plastic case and instructions 


Size 3 l/2"x 2 1/2" 



WIRELESSS MIC/ROOM BUG 

Features a very sensitive condenser 
microphone which picks up sound from 
up to 15 feet away and transmits up 
to 400 feet to your FM radio. Runs on / 
a 9V battery . Complete with parts kit,j 
PC Board , hardware , 
plastic case and 
instructions. 

Size 3 l/2"x 2 1/2" 

HK-736 
$ 12.95 



TELEPHONE HOLD BUTTON W/MUSIC 


Features adjustable volume for music 
and modular telephone cord and jack. 
Connects to your radio. Complete with 
parts kit, PC Board, hardware , plastic 
case and instructions. 

Size 3 l/2"x 2 1/2" 



We accept VISA, M/C and MONEY ORDERS in US funds. No CODs . 
Calif, add sales tax. Shipping in continental US add $3.50. 
Alaska, Hawaii and Canada add $5.00. 

Catalog $1.50 or free with order. 

Send orders to; ' HALLBAR 

31320 VIA COLINAS #105, WESTLAKE VILLAGE, CA 91362 


TOLL FREE ORDER LINE 

CA 1-818-889-2209 FAX 


1-800-892-8000 

1-818-706-0825 



Phonvu: 


^AMERA PHONE’ 


Oaiptures GLtny X\/ Ceinnora^ Oamcordor 
VOR. IS1X30 Vidoo output and liolds 
thio display and sends on oonnnnand 


EE23and FAX Order 
n liil Electronics 

r IVI O Marina Del 


^X Order (213) 027-1852 
Electronics Box111<48 

Marina Del Rey, CA 90292 


EMHANCE YOUR 
COMfc/WWCATlONS 


TELEPHONE 


VCEO CAMERA 


PHONVU 


DISPLAYS ON YOUR OWN TV: 


NORMAL TV HIQH RESOUJTION BLACK AND WmE STlL RMACSS 

WITH A GREY SCALE OF 50 LEVELS A^D RESOLUTTON OF 
200x24es PIXELS TOTAL SCREai RESOLUTION APPROXiiATELY 
50,000 PIXELS 0»PLAY8 VIA ThE VDEO l«>UT OF YOUR VCR. 


TEL. UhE 


VD60 WPUT OF 


OR RF MODULATOR 
(MOffTOR REPLACES 


SfOUVN AS AN 

nteqrated 

SYSTEM 
TV, CAMERA. 
ANDTELEPHOC 
NOTNOilB) 

CAMERAPHONE: 
MOCEL- BW1 

Retail : 

$24995 

EACH 

t 46000 PW 
PAL SYSTEMS 

ADDS moo 


ALSO AVALABLE 

NKrTFORM. 


50X 
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STARTl 


• 8 DIGITS 

• 2 GATE TIMES 

• ALUMINUM CABINET 

• AC • DC • BATTERY 

• FULL YEAR WARRANTY 

Absolutely the best values in the frequency counter industry, Cho(j 
either the STARTEK Model 1500A or the 1500HS for^findiG 
counting RF frequencies from 1 to 1500 MHZ (1 .5 GH2);:Th^ f 
is the same size and has the same features as the 1500A cu^ 
addition contains Monolithic Microwave Integrated Circjjit, 
Noise Amplifiers which provide an "ULTRA HIGH “ 
signal input. The 1500A can be purchased withog,! 

CAD batteries and AC adaptor, the 1500HS is priqed-i 
counters can be powered by 9-12 VDC, an; 

NI-CAD batteries. The excellent HF to 
UHF sensitivity of these instruments 
makes them ideally suited for use with 
an antenna to find and display transmit 
frequencies from handher4 fixed and 
mobile radios such as: police, ham, 
surveillance, phone, marine, aircraft, etc. 

They can be used with the model #DC- 
10 Probe to measure computer docks, 
oscillators, etc. 

TYPICAL INPUT SENSITIVITY 
IN MILLIVOLTS RMS 


FREQUENCY 

1500 A 

1500HS 

10-600 MHZ 

5-30 mV 

<1 mV 

150 MHZ 

8 mV 

.5 mV 

800 MHZ 

50 mV 

3 mV 

1.3 GHZ 

250 mV 

15 mV 


1.5 GHZ 

Hfm SEmirmiY hf covmFR 

1,5 GHZ COUNTER 

1500 A 

SfK5 {9<W 

- M«2 

• miZ 

isoaoaoD 

isaaoDOD 

1500 ^ 

PWH «5AT« 

m 

C>AiT- 

SArr "PAS'? 

■ 



STARTEie 


$99.95 
.2(L00 
.. 9.00 


n 


#1500 A 
#BP-15 
#AC-15 


1-1500 MHZ Frequency Counter Only 

Custom Internal NI-CAD Pack {Instdlecb.. 
110 VAC to 9 VOC Adaptor/Charger 


T^e 


T^eST VQLTAG^^I^Ij 
theh indices 

test The unit is powe^ t 
is included. The Dt-90 i 
Instructions or FACTORY 


model dt 


RirWFd PLEASE o 


INTERN^^^LJNC. 

3m NE SKPH ST., FORT FLS^^i 

PHONE; t®5) 561-221 1 . FA^: (305) ^T-¥^ 


OBDERS m 

Min.. $10 M^^ 






mJid 


sh(^l Vdc ^ . V- 
lUee^'whieTt' test ^ 

■Hd to continupusi^,xyclC" ' 
.v.|p^,e+urTiintim cabirt^ 3.4'’' 

S are plwtded for the 
VDC @ 300 inA adaptor yvhich^ 

C^A with comply a^rrriely 


LDT^SO 


SOY 



POPULAR ELECTRONICS 



Parts 

express 

m International Inc. 


Zener Diode Kit 

5 pieces each of the following 1 
wattzeners: 5.1 V, 5.6V, 6.2V, 

6.8V, 7.5V, 8.2V, 9.1V, 10V, 12V, 

13V, 15V, 16V, 18V and 24V. 

This is a comprehensive 
assortment of popular voltages. 

Each value is individually 
packaged and labeled. 70 pieces 

#RN-320-190 $12f£, 

Eiectroiytic Capacitor Kit 

A good assortment of 
useable electrolytic 
capacitors. Assorted 
capacitance and voltage 
values. 50 pieces total. 

#RN-020-910 

Ceramic Capacitor Kit 

A good assortment of 
values and working 
voltages. Popular sizes. 

100 pieces total. 

#RN-020-900 

300 Piece Capacitor Kit 

One of our most popular kits. 

300 piece assortment 
consisting of electrolytics, 
ceramics, mylars, and more. 

Many different values and 
voltages. Well worth many 
times the cost. 

#RN-020-920 
Vaiue Kit 

A comprehensive assortment 
of motors, switches, 
capacitors, connectors, 
lamps, transformers and 
more. A guaranteed 
wholesale value of at 
least $25.00. 

#RN-320-145 
Heat Shrink Tubing Kit 

Kit contains 4 ft. each 
of the following sizes: 

1/16", 1/8", 1/4", 1/2" [ - — 

and 3/4" sizes before — — ***- 

heating. Assorted 

colors. Shrinks to 50% 

of original size. 

#RN-320-170 $6!i 

3 Lb. Hardware Assortment 


A good assortment of small 
wood, sheet metal and machine 
screws, machine bolts, nuts, 
washers, and other hardware. 
Hundreds of fasteners in different 
styles, sizes and finishes. 


#RN-081-005 


CALL TOLL-FREE 

1 - 800 - 338-0531 





(MasterCard 


V7S4* 




Matching Transformer 


Adapts 75 ohm coax to 300 
ohm twin lead (or visa-versa) at 
antenn a or television. 5-90 
MHz UHF/VHF. 3 capacitor PC 
board type. 


#RN-1 80-010 49^ 

(1-49) 

F-59 Connector 

Popular connector for 
cable TV systems. Full 
ferrule for hex crimp. 

Securely holds RG-59 
cable. 

#RN-090-355 

Push-On “F” 
Adaptor 



#RN-090-357 
F-81 Connector 

(With nut and washer) 


#RN-090-360 40« 

(1-49) 

“F” Type 
Grounding Biock 


#RN-090-338 50« 38*^ 

(1-49) (50-up) 

“F” Right Angle 




#RN-090-337 90* 70® 

(1-49) (50-up) 

Deiuxe Push-On “F” 

(Full attached ferrule) 




#RN-090-356 60* 48® 

(1-49) (50-up) 


3.5 Amp DC Power Supply 

A quality, compact 12 VDC 
power supply. Perfect for 
testing car stereos, CB 
equipment, radar detectors 
and other 12 VDC items. 

Regulated 13.8 VDC, 3.5 amp 
continuous, 6 amp surge. LED 
power indicator. Binding post 
outputs. Net weight: Albs. 

List 

#RN-1 20-500 $79“ 

Quaiity 30 Watt iron 



^0080 

V^WYour Cost 



Economical 30 watt iron with replaceable tip. Blue 
plastic handle. 120V AC. A quality iron at a 
reasonable price. Display packaged. 

#RN-370-010 $4“ $4^° 

(1-9) (10-up) 

Soidering Stand 

Convenient weighted 
soldering iron stand with 
cleaning sponge. 

Display boxed. 

#RN-370-020 
Mini Diagonai Piier 

4-1/2" side cutters. Drop 
forged steel. Dipped plastic, 
insulated handles. 



#RN-360-010 

$425 

(1-9) 

$3®° 

(10-up) 

4-1/2" Long Nose Filer 


Quality drop forged steel. 
4-1/2 inch overall length. 
Insulated, rubber dipped 
handles. 




#RN-360-030 

$375 

(1-9) 

$3“ 

(10-up) 


Alligator Clip Set 

10 piece set contains two of 
each: Black, red, white, 
green, and yellow. 24 gauge, 
12" length. 


#RN-360-150 $325 

(1-9) 

Cieaning Brushes 



$ 2^5 

(10-up) 


Perfect for cleaning PC boards and other electronic 
assemblies. 8" overall length. Available with brass or 
nylon bristles. 

#RN-360-400 (Nylon) g-, yge 
#RN-360-405 (Brass) ’ 

Quantity pricing applies per part number only. 


Thruster Woofers 

Designed to a take a beating! Speciaily manufactured with the automobile 
environment in mind. Humidity resistant polymerized paper cones. Gives 
them the sound quality of paper and the durability of polypropylene. Heavy 
duty oversized magnets. Two color printed polymerized dust caps. Red foam 
anti-fungal surrounds, and structurally superior stamped frame baskets. 



Order# 

Size 

Magnet 

v.c. 

Z 

Freq. Resp. 

Power Cap. 

SPL1W/1M 

QTS 

fs 

VAS 

List 

Your Cost 

#293-040 

8" 

25 oz. 

1.5" 

4 

35-4KHZ 

150W Max 

95 dB 

.14 

39 

1.94 

$59.95 

$24.95 

#293-090 

10" 

30 oz. 

2" 

4 

30-2KHZ 

175W Max 

9623 dB 

.12 

32 

3.78 

69.95 

29.95 

#293-125 

12" 

40 oz. 

2" 

4 

25-2KHZ 

200W Max 

96.1 dB 

.16 

28 

7.38 

85.95 

39.95 

#293-150 

15" 

50 oz. 

2" 

4 

23-2KHZ 

250W Max 

97.85 dB 

.20 

25 

19.04 

99.95 

59.95 


50Z 
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Car Stereo Patch Cables 

Special extra long patch 
cable for connecting low level 
car stereo output (RCA) 
directly to a power amplifier. 

1 7 foot length with ground 
strap to cut down on 
interference. Gold plated 
connectors. 

#RN-240-140 $4^^ 

(1-9) 

12" Subwoofer Box 



$ 3»5 



The perfect high volume cabinet for dual voice coil subwoofers. 
Cabinet volume: 2 cu. ft. with dual ports. 

This cabinet really performs (and it fits in most autos). It 
even works well behind the back seat, in the trunk of your 
car. Box comes with a pre-cuti 1 '' hole for a woofer and 
port holes. Charcoal carpet covered with carry handles 
and input terminals. Dimensions: 1 3" (H) x 1 3" (D) x 30" (W). 
Net weight: 29 lbs. 


$59!i 



#RN-260-495 

12" Pioneer Subwoofi 

12" super duty, dual 
voice coil subwoofer. 

30 02 . magnet, 2" 
voice coil. 100 watts 
RMS, 145 watts max 
power handling! 
capability. 25 Hz 

resonant frequency. 6 ohm impedance 
(4 and 8 ohm compatible). Sensitivity: 89 dB 1 W/1 M. 
Response: 25-700 Hz. QTS= .31 , VAS= 10.3 cu ft. 
Dimensions: A= 12", B= 4-3/4", C= 3-3/4", D= 1-1/2". 

Hole: 1 1-1/4". Net weight: 6 lbs. Pioneer #A30GU30-55D. 

#RN-290-145 $39*® $36“ 

(1-3) (4-up) 

Subwoofer Crossover Network 

Super duty, 200 watt 
RMS power handling 
capability. Designed 
specially for dual 
voice coil subwoofer 
systems. 1 2 dB per 
octave roll-off at 1 50 

Hz into 8 ohms. 

Crossover also features a set of outputs for use with your 
existing speaker system. Network is totally passive, 
requiring no power source of its own. 



#RN-260-220 


$28“ 

(1-5) 


$24^ 


40 


Subwoofer Input/Output Terminal 

This recessed terminal panel has 
inputs for right and left channels as 
well as outputs for right and left 
channels to route to your satellite 
speakers. Greatly simplifies 
subwoofer hook-up. Outside 
dimensions: 3-7/8" x 5-3/8". 



#RN-260-308 $3“ 

(1-9) (10-up) 


$3 


50 


12 Gauge Neon Wire 



The competition in today’s auto 
sound contests is so fierce that 
good sound alone is not enough 
to win. More and more installers 
are striving to make their 

installation more pleasing to the 

eye. Parts Express now stocks 12 gauge speaker wire in 
vibrant neon colors. This wire is the same high quality, 
made in the U.S. wire you have used before, but now it has 
flashy, neon colored insulating jackets. Available in neon 
pink, neon green, and neon orange. Sold by the foot. 


#RN-100-162 (Neon pink) 

#RN-1 00-1 66 (Neon orange) 49^ /Ft. 
#RN-100-170 (Neon green) 




4 Ga. DC Power Cable 


Large gauge cable 
for running power 
and ground to 
amplifiers in car 
stereo installations. 
Sold by the foot. 


#RN-100-194 (Red 4 ga.) 
#RN-100-196 (Black 4 ga.) 

8 Ga. DC Power Cable 


Large gauge cable 
for running power 
and ground to 
amplifiers in car 
stereo installations. 
Sold by the foot. 


#RN-100-174 (Black) 

#RN-100-178 (Red) 

#RN-1 00-1 82 (Neon Pink) 49^ /Ft. 

#RN-100-186 (Neon Orange) 
#RN-100-190 (Neon Green) 

High Power Speaker Cable 

Extra large gauge speaker wire for 
use with very high power stereo 
systems and for use in extremely 
long cable runs. Rope lay 
construction consists of over 
250 strands of 36 ga. wire. 

21 picofarads per foot 
capacitance for use with 
all amplifiers. Extra thick, 
clear PVC insulation. Polarity 
is indicated by a black stripe on 
one conductor. Available by 
the foot or in 50 and 1 00 foot 
spools. Please order in 
multiplies of 5 feet. 

#RN-100-151 (perfect) 

#RN-100-150 (50 ft.) 39® /Ft. 

#RN-100-155 (100 ft.) 



AGU High Current Fuses 


Part# 


Amp 


«flN-070-910 2SA 

#RN-070-915 30A 

#RN-070-920 40A 

#RN-070-925 50A 

«RN-070-930 60A 


1.40 1.26 
1.40 1.26 
1.40 1.26 
1.40 1.26 
1.40 1.26 



8 Ga. In-Line Fuse Holder 



$275 


Super heavy duty fuse holder 
for high current car stereo 
installations. Screw together 
Bakelite fuse holder with 8 ga. 
wire. For use with AGU type 
fuses or regular AGC fuses 
when spring spacer is used. 

#RN-070-800 $3“ 

(1-9) 

4-Way Fuse Block 

Fuse block with 4 sets of 
gold plated fuse clips for 
use with fuses. Four 
LEDs indicate when a 
fuse is good by glowing 
red. A bridge bar is 
included for common 

connection of the input side. Clear plastic cover allows for 
visual inspection of fuse status. Uses heavy duty fuses. 



«RN-070-810 


$21 


4 Ga.-8 Ga. 


$23“ 

(1-5) 

Distribution Block 


90 




Solid brass block with 
connections for 1 -4 ga. 
wire input from battery and 
4-8 ga. wire outputs for 
power to the amplifiers. 

Recessed set screws hold 
the wire in place. Brass 
block is completely 
insulated with clear plastic to prevent accidental shorting. 
Rubber plugs are included to seal set screw holes. 

«RN-265-800 


$ 12 “ $ 11 “ 

(1-5) (6-up) 

High To Low Level Adaptor 

Converts speaker level outputs 
from your head unit to pre-amp 
level. Utilizes Op amp circuit 
design for high power handling 
and to reduce or eliminate in-line 
noise problems. Low level output 
is adjustable from 1 volt to 1 00 
mV. For use with head units 
rated up to 50 watts per channel. 



#RN-265-023 


$ 11 “ 

(1-3) 


$ 10^5 


High To Low Level Adaptor With 
Remote Turn-On 

Automatically turns your amp On 
or Off with your car’s head unit. 

Converts high level to low level ^ 
pre-amp output. Also features low d 
level inputs. Utilizes operational ' 
amplifier circuit design for high power 
capability and to reduce or eliminate in-line noise problems. 
For use with head units rated up to 50 watts per channel. 



#RN-265-027 


$ 12 “ 

(1-3) 


$ 11^5 

(4-up) 


Ultimate Woofers 

Manufactured in the U.S. A. Ultimate's Polymer Laminate series of woofers are dollar for dollar the best you can buy. 
Featuring polymer laminate cones to maintain rigidity, extra long throat baskets, extended bump plates, vented pole 
pieces, double-fold reinforced baskets and more. If you are looking for a woofer that performs flawlessly and looks 
good too, look no further. Ultimate polymer laminate woofers are here at Parts Express. 



Order# 

SIxe 

Magnet 

v.c. 

Z 

Freq. Reap. 

Power Cap. 

SPL 1W/1M 

QTS 

fs 

VAS 

(1-3) 

(4-up) 

#292-510 

8" 

35 oz. 

2" 

4 

30-3KHZ 

220W Max 

94 dB 

.39 

40 

.89 

$46.50 

$44.00 

#292-515 

10" 

35 oz. 

2" 

4 

25-3KHZ 

225W Max 

95 dB 

.33 

29 

2.89 

56.90 

53.50 

#292-520 

12" 

50 oz. 

2" 

4 

20-3KHZ 

250W Max 

96 dB 

.31 

25 

6.27 

69.90 

65.50 

#292-525 

15" 

50 oz. 

2" 

4 

20-25KHZ 

250W Max 

97 dB 

.39 

20 

14.35 

88.50 

84.90 


Parts Express 
340 E. First St. 
Dayton, Ohio 45402 
Local: 513-222-0173 
FAX; 513-222-4644 


ORDERING INFORMATION 

• 15 day money back guarantee • $15.00 minimum order • We accept Mastercard, Visa, 
Discover, and C. O. D. orders. • 24 hour shipping • Shipping charge = UPS chart rate + $1 .00 
($3.00 minimum charge) • Hours 8:30 am - 7:00 pm EST, Monday - Friday • Mail 
order customers, please call for shipping estimate on orders exceeding 5 lbs. • Foreign 
destination customers please send $5.00 U.S. funds for postage to receive catalog * 


CIRCLE 25 ON FREE INFORMATION CARD 


50A1 


DECEMBER 1991 




POPULAR ELECTRONICS 


ORDER DIRECT 
1 - 800 - 582-4044 



FAX DIREG 
1 - 800 - 582-1255 


THE ELECTRONICS SOURCE 


8000 

DYNAMIC RAMS 

Order # 

Price 

Order # 

Price Organization 

Speed 

Pins 

8031 

...3.55 

4116-12 

1.45 16,384x1 

.120ns 

16 

. 80C31 

...7.25 

4116-20 

.85 16,384x1 

..200ns 

16 

8035 

...1.75 

481 6 A4 

.55 16,384x1 Single +5V 

.250ns 

16 

8039 

...1.75 

4416-12 

2.25 16,384x4 

.120ns 

18 

80C39 

...3.75 

4416-15 

1.95 16,384x4 

,. 150ns 

18 

8080 A 

...2.75 

4161-15 

4.95 65,536x1 Video RAM 

.150ns .... 

20 

8085 A 

...2.95 

4164-10 

1.95 65,536x1 

.100ns 

16 

8085A2 

...3.55 

4164-15 

1.55 65,536x1 

.150ns 

16 

L 8086 

...4.45 

4164-20 

1.25 65,536x1 

PnOn.c: 

16 

' 8088 

...4.25 

41264-12 

6.95 65,536x4 Video RAM 

..120ns Skinny Dip 24 

' 8088-1 

...7.25 

41464-80 

3.25 65,536x4 

...80ns 

18 

' 8088-2 

...6.25 

41464-12 

2.75 65,536x4 

..120ns 

18 

' 8155 

...2.45 

41256-80 

2.15 262,144x1 

...80ns 

16 

' 8155-2 

...3.75 

41256-10 

1.95 262,144x1 

.100ns 

16 

' 82C11 

...5.95 

41256-12 

1.85 262,144x1 

.120ns 

16 

8212 

...2.45 

41256-15 

1.75 262,144x1 

,. 150ns 

16 

8214 

...3.85 

51258-80 

4.95 262,144x1 Static Column. 

,...80ns 

16 

' 8216 

...1.35 

514256-80 

7.25 262,144x4 

,...80ns 

20 

‘ 8224 

...2.45 

514256-10 

6.95 262,144x4 

,. 100ns 

20 

8237A 

...3.75 

514258-80 

9.95 262,144x4 Static Column, 

....80ns 

20 

‘ 8237A5 

...4.15 

511000-80 

7.25 1,048,576x1 

....80ns 

18 

8243 

...1.95 

511000-10 

6.95 1,048,576x1 

..100ns 

18 

8250 

...5.75 

511000-12 

6.55 1,048,576x1 

..120ns 

18 

8251 A 

...2.25 

511001-80 

8.25 1,048,576x1 Nibble 

....80ns 

18 

-- 8253 

...1.95 





‘ 8253-5 

' 8254 

...2.25 

...4.55 

STATIC RAMS (cache memory) 

8254-2 

...5.95 

Order# 

Price Organization 

Speed 

Pins 

8255A5 

...2.75 

2101 

1.65 256x4 

..450ns 

22 

8256 

.10.75 

2111 

1.75 256x4 

..450ns 

18 

‘ 8257 

...2.25 

2112 

2.45 256x4 

..450ns 

16 

8259 

...1.95 

5101 

3.95 256x4 CMOS 

..450ns 

22 

8259-5 

...2.25 

2114L20 

1.49 1024x4 Low Power 

..200ns 

18 

8271 

.42.95 

2114-45 

1.05 1024x4 

..450ns 

18 

* 8272 

3 75 

2148-3 

1.95 1024x4 


18 

^ 8274 

...6.55 

2149-35 

3.75 1024x4 

....35ns 

18 

^ 8275 

.18.95 

2147-3 

3.75 4096x1 

....55ns 

18 

^ 8279-5 

...3.45 

20C71-25 

6.75 4096x4 CMOS 


^ 8284 A 

...2.25 

6168-45 

3.25 4096x4 CMOS 

....45ns 

20 

^ 8286 

.2.95 

6116LP1 

2.95 2048x8 CMOS Low Power 

..100ns 

24 

^ 8288 

.3.75 

6116LP3 

2.75 2048x8 CMOS Low Power 

..150ns 

24 

^ A80286-10.. 19.95 

6116-1 

2.75 2048x8 CMOS 

..100ns .... 

24 

^ N80286-12. 

.21.95 

6116-3 

2.25 2048x8 CMOS 

..150ns 

24 

^ N80L286-8. 

.11.95 

6516-45 

4.25 2048x8 CMOS 


^ R80286-12..26.95 

7C1 28-55 

3.95 2048x8 CMOS 

....55ns Skinny Dip 24 

^ R80286-6 .. 

.9.95 

8128-15 

2.15 2048x8 

..150ns .... 

24 

^ 82C284-8.., 

...4.95 

6264LP10 

4.95 8192x8 CMOS Low Power 

..100ns .... 

28 

^ 82C284-12.. 19.95 

6264LP15 

3.95 8192x8 CMOS Low Power 

..150ns.... 

28 

^ 82288-8 

...4.95 

6264-10 

4.75 8192x8 CMOS 

..100ns .... 

28 

^ 82288-12 ... 

.19.95 

6264-15 

3.75 8192x8 CMOS 

..150ns .... 

28 

^ 8741 

.9.95 

8167-55 

3.45 16,384x1 

....55ns .... 

20 

^ 8742 

.14.25 

6288-25 

9.95 16,384x4 CMOS 

....25ns Skinny Dip 22 

^ 8748H 

...8.95 

62256LP10 

6.75 32,768x8 CMOS Low Power 

..100ns.... 

28 

5 8749 

...9.95 

62256LP15 

6.25 32,768x8 CMOS Low Power 

..150ns .... 

28 

^ 8751 

.24.95 

628128LP8 

34.95 131 ,072x8 CMOS Low Power... 80ns .... 

28 

^ 8755 

,.11.95 

6281 28LP1 0 32.95 131,072x8 CMOS Low Power 100ns.... 

28 


MATH COPROCESSORS 


Order # 


Super Savings Special! 

Price Description 


Pins 


80C287A12 

49.95 

Intel 1 2Mhz For 80286 CPU Based Laptops 

40 

80387-16 

99.95 

Intel 16Mhz For 80386 CPU Based Computers 

PGA68 

83D87-33 

199.95 

Cyrix 33Mhz For 80386 CPU Based Computers 

PGA68 

COMMODORE COMPUTER CHIPS 

Order # 

Price 

Description 

Pins 

6502 

2.95 

MPU with Internal Clock 

40 

6510 

13.95 

CPU (906107-01) 

40 

6520A 

3.75 

Peripheral Interface Adapter 2Mhz 

40 

6522 

2.95 

Versatile Interface Adapter 

40 

6526A 

13.95 

Complex Interface Adapter 2Mhz (906108-02) .... 

40 

6532 

3.95 

128x8 RAM, I/O and Timer Array 

40 

6545-1 

3.75 

CRT Controller 

40 

6551 A 

3.75 

Asynchronous Comm. Interface Adapter 2Mhz .. 

28 

6567 

22.95 

Video Interface Chip (906109-01) VIC-II (ForC64) 

40 

6581 

11.95 

Sound Interface Device (906112-02) 12V 

28 

8701 

6.75 

Clock Chip (251527-01) 

16 

82S100PLA 

15.95 

For C64 (U17) and C128 (906114-01) No data available. 

28 

EEPROMS (Electrically Erasable) 

Order # 

Price 

Organization 

Pins 


9346 

2.75 

2816A35 

3.45 

2817A25 

6.75 

2864A25 

8.95 

28C64-25 

9.95 

28C256-25 

26.95 


2048x8 250ns, 5V Read/Write (Pin 1 - 
8192x8 250ns, 5V Read/Write (Pin 1 ■ 


N/C) . 


EPROMS (UV Erasable) 


Order# 


Price Organization Speed 


MM5203Q 

2.25 

256x8 

TMS2516 

4.25 

2048x8 

TMS2532 

6.95 

4096x8 

TMS2564 

5.95 

8192x8 

TMS2564-50 

4.75 

8192x8 

TMS2716 

5.95 

2048x8 

2708 

4.75 

1024x8 

2716 

3.45 

2048x8 

2716-1 

3.95 

2048x8 

27C16 

4.25 

2048x8 

2732 

3.95 

4096x8 

2732A20 

4.75 

4096x8 

2732A25 

3.45 

4096x8 

2732A45 

2.95 

4096x8 

2732B45 

4.25 

4096x8 

27C32 

4.75 

4096x8 

2764-20 

3.95 

8192x8 

2764-25 

3.75 

8192x8 

2764 A1 5 

4.45 

8192x8 

2764A20 

3.95 

8192x8 

2764A25 

3.25 

8192x8 

2764A45 

2.95 

8192x8 

2764AOTP 

2.25 

8192x8 

27C64A15 

3.95 

8192x8 

27128-20 

6.75 

16,384x8... 

27128-25 

5.95 

16,384x8... 

27128A15 

5.75 

16,384x8... 

27128A25 

3.95 

16,384x8... 

27128AOTP 

2.95 

16,384x8... 

27C128-15 

5.95 

16,384x8... 

27256-15 

5.75 

32,768x8... 

27256-25 

4.75 

32,768x8... 

27256-30 

3.45 

32,768x8... 

27C256-15 

5.95 

32,768x8... 

27C256-25 

4.25 

32,768x8... 

27512-20 

6.95 

65,536x8... 

27C512-12 

8.95 

65,536x8... 

27C512-15 

6.95 

65,536x8... 

27C512-25 

5.95 

65,536x8... 

27C010-15 

11.95 

131,072x8. 

27C020-15 

24.95 

262,144x8. 


Prog. Volt. Pins 


..2K... 1000ns 25V 

..450ns 25V.. 

..450ns 25V.. 

..450ns 25V.. 

..500ns 25V.. 

..450ns (±5V, +12V) 25V.. 

..450ns (±5V, +12V) 25V.. 

..450ns 25V.. 

..350ns 25V.. 

..450ns CMOS 25V.. 

..450ns 25V.. 

..200ns 21V.. 

..250ns 21V.. 

..450ns 21V.. 

..450ns 12.5V 

..450ns CMOS 25V.. 

..200ns 21V.. 

..250ns 21V.. 

..150ns 12.5V 

..200ns 12.5V 

..250ns 12.5V 

..450ns 12.5V 

..250ns One Time Prog. 1 2.5V 28 


...150ns CMOS 12.5V. 


..28 


Z80A, Z808, Z80-8MHZ, Z8000 


.128K.. .200ns 

,..21V 

28 

Order # 

Price 

Description 

Pins 

.128K... 250ns 

...21V 

28 

Z0803008PSD 

9.50 

Serial Communications Controller 8Mhz 

40 

.128K... 150ns 

.12.5V.... 

28 

Z80A 

1.25 

CPU (MK3880-4) (780C-1) 4Mhz 

40 

.128K... 250ns 

.12.5V.... 

28 

Z80A-CTC 

1.55 

Counter Timer Circuit (MK3882-4) 4Mhz 

28 

.1 28K ...250ns One Time Prog. 

12.5V.... 

28 

Z80A-DART 

3.95 

Dual Asynchronous Receiver/Transmitter 4Mhz 

40 

.128K... 150ns CMOS 

.12.5V.... 

28 

Z80A-PIO 

1.85 

Parallel I/O Interface Controller (MK3881-4) 4Mhz... 

40 

.256K... 150ns 

.12.5V.... 

28 

Z80A-SIO/0 

3.95 

Serial I/O (TxCB & RxCB Bonded) (MK3884-4) 4Mhz ... 

40 

.256K... 250ns 

.12.5V.... 

28 

Z80A-SIO/2 

3.95 

Serial I/O (Lacks SYNCB) (MK3887-4) 4Mhz 

40 

.256K... 300ns 

.12.5V.... 

28 

Z80B 

2.45 

CPU (MK3880-6) 6Mhz 

40 

,256K... 150ns CMOS 

.12.5V.... 

28 

Z84C0008 

5.95 

CPU 8Mhz (CMOS) 

40 

,256K... 250ns CMOS 

.12.5V.... 

28 

Z84C1008 

10.95 

DMA (Direct Memory Access) 8Mhz (CMOS) 

40 

.51 2K... 200ns 

.12.5V.... 

28 

Z84C2008 

5.95 

PIO (Parallel I/O Interface Cont.) 8Mhz (CMOS) 

40 

.512K... 120ns CMOS 

.12.5V.... 

28 

Z84C3008 

5.95 

CTC (Counter Timer Circuit) 8Mhz (CMOS) 

28 

.51 2K ...150ns CMOS 

.12.5V.... 

28 

Z84C4008 

8.95 

SIO/0 8Mhz (CMOS) 

40 

.51 2K ...250ns CMOS 

.12.5V.... 

28 

Z84C4108 

8.95 

SIO/1 8Mhz (CMOS) 

40 

..1MB. ..150ns CMOS 

.12.5V.... 

32 

Z84C4208 

8.95 

SIO/2 8Mhz (CMOS) 

40 

..2MB... 150ns CMOS 

.12.5V.... 

32 

Z8530 

4.55 

Serial Communications Controller 

40 
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FAX DIRECT 
1-800-582-1255 



ORDER DIRECT 
1-800-582-4044 


THE ELECTRONICS SOURCE 


POWER SUPPLY SPECIAL - LIMITED OFFERING 



Limited to stock on hand only - Call now while they last. 


Order # 

Price 

Dimensions 

HxWxD 

Input 

Output 

Weight 

(lbs.) 

1-9 

10-.- 

-5V 

■.■12 V 

■^5V 

PSMB7 

14.95 

13.95 

4.125" X 2.15" X 6.4" 

115VAC 

1A 

1A 

7A 

1.6 

PSMB10 

16.95 

15.95 

4.125" X 2.15" X 6.4" 

115VAC 

1A 

1A 

10A 

1.65 

PSMB15 

19.95 

18.95 

4.875" X 2.0" X 6.9" 

115VAC 

1A 

2A 

15A 

1.75 


PSMB15 


The perfect power supply for your test bench, parts box or hamshack. These units are 
vented for cool operation, heavy duty aluminum construction and finished in matt black. 

90 day warranty. 


NICAD batteries WALL TRANSFORMERS OC POWER CONNECTORS 



•Sunrise 

•Hitachi 

•Varta 


Order # 

1-9 

10-h 

Voltage 

Current 

Type 

NRAAA 

1.95 

1.55 

1.2V 

....180mA.... 

....AAA 

N500AA 

1.95 

1.55 

1.2V 

....500mA... 

AA 

N1200C 

3.45 

3.05 

1.2V 

...1.2 Amp .. 

C 

N1800C 

3.95 

3.55 

1.2V 

...1 .8 Amp .. 

C 

V5022 

9.95 

8.95 

7.2V 

....100mA.... 

216 



•UL approved 

•Input: 1 20Vac @ 60Hz iif 
•Conn.: 2.5 mm DC Plug 
(except WTMT) 


WTMT 

Order # 1-9 10+ Voltage Power Weight 

WT9200DC 3.95 3.75 9Vdc 200mA ....6.1 oz. 

WT9500DC 4.15 3.95 9Vdc 500mA ....8.8 oz. 

WT12500DC 4.95 4.75 12Vdc ...500mA ..10.4 oz. 

WT9500AC 4.15 3.95 9Vac 500mA ....8.8 oz. 

WTMT 5.95 5.75 3,4.5,6...500mA ....9.4 oz. 

7.5, 9&12VDC 


mBwn 



Order# 1-9 10+ 


JR1811 .50 .40 
JR1812 .50 .40 
JR1813 .50 .40 
JR1817 .60 .50 
JR1818 .60 .50 
JR1819 .90 .80 
JR1820 .90 .80 


Description Diam. 

DC Plug (Walkman Type) ...1 .3 mm 

DC Plug (Mini) 2.1 mm 

DC Plug (Stand.) 2.5 mm 

DC Chassis Jack (Mini) ....2.1 mm 
DC Chassis Jack (Stand.) 2.5 mm 

DC Chassis Jack 2.1 mm 

DC Chassis Jack 2.5 mm 


LO-PRO ZIP SOCKETS 



•Contacts: Spring Temper Beryllium Copper, Tin 


Plated 

•Housing: Glass Filled Polyester, UL94V-0 

Order # Price Description Pins 


SZ24 

5.95 

Zero Insertion Force Socket,. 

...24 

SZ28 

6.25 

Zero Insertion Force Socket.. 

...28 

SZ40 

6.95 

Zero Insertion Force Socket.. 

...40 


IC TEST CLIPS 



•Test most standard DIP packages 
•Easier, faster, hands-free testing 
•Gold plated pins 

Order# 1-9 10+ Description Contacts 


EC16 4.95 4.45 Test Clip 8/14/16 

EC20 6.95 6.45 Test Clip 18/20 

EC24 7.95 7.45 Test Clip 22/24 

EC28 8.95 8.45 Test Clip 28 

EC40 11.95 11.45 Test Clip 36/40 


SNAPPABLE HEADERS 



•Contacts: Gold Plated 

•Double or Single Row 

•90° Right Angle or Straight 

Order# 1-9 10+ Description Contacts 

H401 .89 .79 Header Single, Straight 40 

H401R .99 .89 Header Single, 90° 40 

H402 1.49 1.39 Header Double, Straight 80 

H402R 1 .69 1 .59 Header Double, 90° 80 


KEY SWITCH MINI PB SWITCH 


•Key style: Tubular 
•2 Sizes; Small & Large 
•Mounting: 0.78" (19.2 mm) 

•Radial 7 Pin Tumbler Mechanism 
•Silver Plated Contacts & Terminals 
•Brass Housing & Cylinder, Chrome 
Plated 

•Contact Rating: 6A @ 125 Vac, 3A i 
@ 250VAC 

•Small Unit: Body Length - 0.27" (6 
mm) Shorter 



Order # 


1-9 10-I- 


Size 


EG051S 4.25 4.05 Small 

EG051L 4.45 4.25 Large 


•Contact Rating: 1 A (3) 125Vac 
•Mounting Hole: 9/32" (7 mm) 

Order# 1-9 10-t- Desc. Color 


E1033R 

.49 

.39 

N/0 

Red 

E1033B 

.49 

.39 

N/0 

Black 

E1034R 

.59 

.49 

N/C 

Red 

E1034B 

.59 

.49 

N/C 

Black 


JUMPER WIRES 


22 AWG JUMPER WIRE 


FEATURES 

•22 Awg wire 
•Stripped 0.25" 

•14 assorted lengths 
(25 pieces each length) 

Order# 1-9 10-f 



Description 


JW350 9.95 8.95....Jumper Wire Kit 

JW350R 7.95 6.95. ...Refill Wire Pack 


JWlOORDi 

•100 foot spools 
•Single core/solid wire 



Order # 

1-9 

10-I- 

Color 

JW100BE 

4.95 

3.95 

Blue 

JW100BK 

4.95 

3.95 

Black 

JW100GR 

4.95 

3.95 

Green 

JW100GY 

4.95 

3.95 

Gray 

JW100RD 

4.95 

3.95 

Red 

JW100YL 

4.95 

3.95 

Yellow 

JW100WT 

4.95 

3.95 

White 



Order Direct: 1-800-582-4044 

Fax Direct: 1-800-582-1255 

Customer Service: 1 -510-770-2345 

Monday-Friday, 7am - 5pm (PST)/10am-8pm (EST) 

uA COD-No personal checks, US funds ($5.00 Surcharge) 

E] usps 0] UPS Federal Express E] Airborne 

Add 5% of total for shipping UPS Ground ($3.00 min.). 

Actual shipping charges based on weight. 

Call or write today for your free copy of our 1991 catalog. 

California residents, add appropriate sales tax. 

1 2 month warranty on all EasyTech products. 

30 day money back puarantee. 

We reserve the right to substitute manufacturers. 

Prices subject to change without notice. 
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POPULAR ELECTRONICS 


PE MARKET CEIXITER CLASSIFIEDS 


PLANS-KITS-SCHEMATICS 

BUILD OR buy assembled, four digit SWR & power 
meter, with alarm & set points. Plans available. Free 
information. Rupp Electronics, 5403 West- 
breeze, Fort Wayne. IN 46804. (219) 432-3049. 

PASSIVE DEVICE sends VCR signals over existing 
telephone wires in home. How-to guide, $19.95, 
JZO RESEARCH, Box 28131, Minneapolis, MN 
55428. 


REMOTE CONTROL KEYCHAIN 

and 45 vdc RF receiver 
: Fully assembled irVcIUdiiig plan^ ; i 
yoUr dwn auto alarm i ; :; 
:.ChjanUty discounts available : x 

n jT or M/C 

>4lH-yO Add $3 shipping 

yiSITECT lNC. BOX 14156, Fremont, Ca. 94539 

<415)531-8425 „;:::,.,Fax (415) 5^1-8442 . 


MISCELLANEOUS 
ELECTRONICS FOR SALE 

TUBES $2.49, 1000 types, also surplus compo- 
nents, SASE brings lists. DNF, 6690 7 Mile Road, 
So. Lyon, Ml 48178. 

TV NOTCH filters. Brochure $1.00. Micro THinc, 
Box 63/6025, Margate, FL 33063. (305) 752-9202. 



i-mMS2.7om Jmmmmm 


aismr-imi 


Test chips for TOCOM & ZENITH. 
Fully activates unit in just minutes. 
Only $50ea. Great quantity prices! 

fo Ci. Mia.. Not for qae in able oo. own^ camv. Pm lae » ■ test lid only 


COMPUTER SOFTWARE 

PC BOARD and schematic design software for the 
IBM PC/compatible. Create professional PCB 
layouts (with autorouting — requires EGA) and elec- 
tronic schematics (CGA) with these inexpensive 
shareware programs. Both for $7.00. Suncoast 
Technologies, PO Box 5835PE, Spring Hill, FL 
34606. 

PROGRAM THE 8051 microcontroller in Basic with 
this PC/compatible shareware collection. Disk con- 
tains Editor, Basic Compiler, Assembler, Dis- 
assembler, Procomm plus 3 surprise programs. 
Only $7.00 from Suncoast Technologies, PO Box 
5835PE, Spring Hill, FL 34606. 


FREE 1991 CATALOG 


TEST /MEASUREMENT EQUIPMENT 
CX»inVIER PHCMDUCTS 
COMPONENTS 

APPLIED ELECTRONIC RESEARCH, INC. 
47tl S.W. 45tti St Ft L—dcH«»e. FL 33314 


FAX (305) 987-5996 TEL (305) 987-9785 


CABLE TV 


TV NOTCH filters. Brochure $1.00. Micro THinc, 
Box 63/6025, Margate, FL 33063. (305) 752-9202. 


INSTRUCTION FOR PLACING YOUR AD! 


HOW TO WRITE YOUR AD 

TYPE or PRINT your classified ad copy CLEARLY (not in all 
capitals) using the form below. If you wish to place more than one 
ad, use a separate, sheet for the additional ads (a photocopy of 
this form works well). Choose a category from the list below and 
write that category number into the space at the top of the order 
form. If you do not specify a category, we will place your ad under 
Miscellaneous or whatever section we deem most appropriate. 

We cannot bill for classified ads. Payment in full must accompany 
your order. We do permit repeat ad or multiple ads in the same 
issue, but in all cases, full payment must accompany your order. 

WHAT WE DO 

The first two words of each ad are set in bold caps at no extra 
charge. No special positioning, centering, dots, extra space, etc. 
can be accommodated. 

RATES 

Our classified ad rate is 40c per word. Minimum charge is $6.00 


per ad per insertion (15 words). Any words that you want set in 
bold or caps are 10c each extra. Bold caps are 20c each extra. 
Indicate bold words by underlining. Words normally written in all 
caps and accepted abbreviations are not charged as all-caps 
words. State abbreviations must be Post Office 2-letter abbrevia- 
tions. A phone number is one word. 

CONTENT 

All classified advertising in the PE Market Center is limited to 
electronics items only. All ads are subject to the publisher’s ap- 
proval. We reserve the right to reject or edit all ads. 

DEADLINES 

Ads received by our closing date will run in the next issue. For 
example, ads received by April 14 will appear in the August, 1991 
issue that is on sale June 18. Market Center ads will appear Aug., 
Oct., Dec. etc. No cancellations permitted after the closing date. 
No copy changes can be made after we have typeset your ad. NO 
REFUNDS, advertising credit only. No phone orders. 


AD RATES: 40c per word, Minimum $6.00. 


Send your ads with payment to: 

Popular Electronics Market Center, 500-B Bi-County Blvd. Farmingdale, NY 11735 


100 — Antique Electronics 

130 — Audio-Video-Lasers 

160 — Business Opportunities 

190 — Cable TV 

210 — CB-Scanners 

240 — Components 

270 — Computer Equipment Wanted 

300 — Computer Hardware 


CATEGORIES 


330 — Computer Software 
360 — Education 
390 — FAX 

420 — Ham Gear For Sale 
450 — Ham Gear Wanted 

480 — Miscellaneous Electronics For Sale 710 — Telephone 
510 — Miscellaneous Electronics Wanted 720 — Test Equipment 
540 — Music & Accessories 


570 — Plans-Kits-Schematics 
600 — Publications 
630 — Repairs-Services 
660 — Satellite Equipment 
690 — Security 


CLASSIFIED AD COPY ORDER FORM 


Ad No. 1 — Place this ad in Category # _ 


1 - $6.00 

2 - $6.00 

3 - $6.00 

4 - $6.00 

29 -$11.60 

30 - $12.00 

31 - $12.40 32 - $12.80 

5 - $6.00 

6 - $6.00 

7 - $6.00 

8 - $6.00 

33 - $13.20 

34 - $13.60 

35 - $14.00 36 - $14.40 

9 - $6.00 

10 - $6.00 

11 - $6.00 

12 - $6.00 

37 - $14.80 

38 - $15.20 

39 - $15.60 40 - $16.00 

13 - $6.00 

14 - $6.00 

15 - $6.00 

16 - $6.40 

Ad No 1 — Total words 

X 40 ppr word $ • 





All Caps words 

< 10 ppr word $ 

17 - $6.80 

18 - $7.20 

19 - $7.60 

20 - $8.00 








Bold words 

■ .10 per word $ 

21 - $8.40 

22 - $8.80 

23 - $9.20 

24 - $9.60 

Bold Cap words 

■ .20 per word $ 






TOTAL COST OF AD No. 1 $ 

25 - $10.00 

26 - $10.40 

27 - $10.80 

28 -$11.20 





Total classified ad Payment $ _ 
[ ] Check [ ] MasterCharge 

Card # 


_ enclosed. 


) Visa ($15.00 minimum credit card order) 


Expiration Date / 


Signature . 


Name_ 
Phone _ 


Address _ 


City State Zip _ 


READ BY 87,877 BUYERS OF ELECTRONIC EQUIPMENT 
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ANTIQUE ELECTRONICS 


RADIO TUBES, parts. Illustrated flyer $1.00 cash, 
check (refundable). Diers, 4276-MCI North 50th 
Street, Milwaukee, Wl 53216-1313. 


AUDIO- VIDEO-LASERS 


HENE LASER and supply in one package. 12 volts 
DC approx. 1/2 mw, approx. 3”H X 1 V 2 ’’W X 6"L 
used, but tested and working. Special, $40.00 plus 
$5.00 S&H, C.O.D. $5.00 Xtra. Call for quantity 
prices. A-1 Salvage, 132 V 2 East 3rd, Dayton, OH 
45402. (513) 443-0119. 


SATELLITE EQUIPMENT 


FREE CATALOG — Lowest prices world wide. Sys- 
tem, upgrades, parts. All major brands. SKYVI- 
SION, 2050 Collegeway, Fergus Falls, MN 56537. 1 
(800) 334-6455 Fax (218) 739-4879. 



ASSEMBLY KITS 



BMR-10 Speaker Kit $82.95 

BMR-20 Amplifier Kit $99.95 

BM R-30 Subwoofer Kit $82 .95 

Developed by Rockford Corporation. Mode In USA 
Educational & Organizational Discounts Available 
To order call toll-free 

1 - 800 - 366-2349 ext. 3010*^ 

or send check or money order: 

Rockford Corporation Educational Services 
613 S. Rockford Drive Tempe, Arizona 85281 

Include $3.00 per unit Shipping & Handling 


THIS YEAR, 
THE IRS WOULD 
LIKE TO GIVE 
YOU SOMETHIHG 
FOR A CHAHGE. 

Free help. If you’re having a 
problem doing your taxes, you 
don’t have to do them alone. 
There are IRS-trained volunteers 
to help you. So the only number 
you need to know is on the 
coupon above. Cut it out and cut 
down on your tax worries . 

Call us and we’ll direct you to the 
volunteer site nearest you. The 
IRS-trained volunteers. They’ll 
make your taxes less taxing. 

MAKE YOUR TAXES LESS TAXIHG. 

A Public Service of 
This Publications 



Turn your lifetime of 
experience into the 
experience of a lifetime. 


lESC Volunteer Gordon Swaney, a retired U.S. manager, on project site in Indonesia. 


We’re looking for executives who know their way around the trenches 
as well as the front offices. Because if you’re recently retired, there’s a 
whole world out there desperately waiting to be taught what you spent a 
lifetime learning. 

Through the International Executive Service Corps-the not-for-profit 
organization that sends U.S. managers to help businesses in developing 
nations-you can volunteer for short-term assignments in foreign coun- 
tries where you’re truly needed. Although you will not be paid, you and 
your spouse will receive all expenses, plus the personal satisfaction of 
teaching others while you discover more about yourself. 

Think of it. Your experience can make a difference in a land much differ- 
ent from your own. Instead of ending your career, you could be starting 
the ex perience of a 


lifetime . 

Send for more 
information today. 


r 



International 
Executive 
Service Corps 


E! 


YES, rd like to share my lifetime of experience with others. 1 
recently retired from my position as a hands-on manager with 
a U.S. company. I also understand that volunteers and their 
spouses receive expenses, but no salary. Please send me more 
information now. 


Name_ 


Address_ 


City_ 


_State_ 


_Zip_ 


Write to: lESC, 8 Stamford Forum, P.O. Box 10005, 
Stamford, CT 06904-2005. Or, for faster response, call this 
number: (203) 967-6000. 

E2 
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POPULAR ELECTRONICS 



P-C-B ARTWORK MADE EASY ! 

Create and Revise PCB’s in a Fiash 

* HERC, CGA, EGA, VGA, SUPER-VGA 

* HELP SCREENS 

* EXTREMELY USER FRIENDLY 

* AUTO GROUND PLANES 

* DOT- MATRIX, LASER and PLOTTER ART 

* GERBER and EXCELLON OUTPUT 
‘CREATE YOUR OWN FILMS with 1XART 

* LIBRARIES 

* DOWNLOAD DEMOS from 24 hr. BBS! 

REQUIREMENTS: IBM PC or Compatible, 384KRAM 
DOS 3.0 or later. IBM compatible printers, HP Laser 

PCBoards - layout program 99.00 

(PCBoards HP or HI PEN PLOTTER DRIVER 49.00) 

PCRoute - auto-router 99.00 
SuperCAD - schematic pgm. 99.00 

DemoPkg. - (includes all 3 programs) 10.00 
Call or write for more information 

PCBoards 

2110 14th Ave. South, Birmingham, AL 35205 

1 -800-473-PCBS/ (205)933-1 1 22 
BBS/ FAX (205)933-2954 
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Wind Generators 
Generator Rewinding 
Welder Plans 
Electric Scooters 

It’s back! The LeJay m anual originally published in 
the 194(Ts is now back in print with even more plans 
than before. This manual is now a complete collec- 
tion of LeJay’s plans and general information on 
6, 12, 24, 32 volt wind generators, generator re- 
winding and rebuilding, propeller building, battery 
powered spot welders, braising welders, solder- 
ing irons, fencers, scooters and bicycles, DC mo- 
tors, llOv welders, spot welders, generator wel- 
ders, insect exterminators, geiger counters, light 
plants, and much, much more! Written for the 
common person to understand, this manual is a 
must to have for its educational value alone!! 




To order send check or money order for $14.95 
plus $2 shipping and handling 
($4 shipping and handling outside USA and Canada) to: 

LJM Inc., P.O. Box 174, Dept. R, Lake City, MN 55041 




PROFESSIONAL LOOKING 
EQUIPMENT REQUIRES 
FINISHED HARDWARE 
HARDWARE KITS FOR 
CONSTRUCTORS: 

These hardware kits contain three sizes of 
electronic type hardware: in quantities of up to 50 
pieces of each 2-56, 4-40, and 6-32, with both 
pan head Phillips and fiat head Phillips for a 
professional look. The hardware Wts are 
available in nickel or black nickel finish. 

The lengths available are 1/0", 1/4", 3/0", 1/2", 
5/0", 3/4", and 1", with flat washers, nuts and 
KEPS nuts supplied In 9 multi- compartment 
plastic box There is also a metric version 
available with ISO 2mm, 3mm, and 4mm with 
lengths of 2mm, 3mm, 6mm, 6mm, 10mm, 
1 2mm, 20mm, and 25mm, with flat washers, nuts 
and KEPS nuts. 

GRAND ASSORTMENTS: 

QA-1 USA Standard 2-56, 4-40, and 6-32 Nickel 

Rated $49.95 

GA-2 USA Standard 2-56, 4-40, and 6-32 Black 

Nickel Plated $49.95 

GA-3 ISO Standard 2mm, 3mm, and 4mm Nickel 

Rated $49.95 

GA-4 ISO Standard 2mm, 3mm, and 4mm Black 
Nickel Plated .... $49.95 
Twelve other assortments available and 100 lot 
replacements of all hardware. Write for catal ^ 


MINIATURE POWER 
TRANSFORMERS 

Miniature printed circuit type transformers for small 
projects requiring less than 1/3 of a watt of power. 
These transformers have dual primaries, 1 1 0/220 VAC, 
50/60 Hz. Wiring details are included. A small foot 
print requiring a little rrxxe than one square inch of 
board space and about one inch tall. Perfect for one or 
two op-amp circuits or small digital projects. Perfect for 
the all-in-one type projects. 

-im 


0.500' 




U-1.060‘— 


TWO ROWS ARE .500 APART. 

PINS ARE .200 FROM CENTER TO CENTER. 
PLACED IN THE CENTER OF THE UNIT. 


u 


0.200' TYP. 


1 


SESCOM INC. 21 00 WARC^ DRIVE 
HENDERSON, NV 8901 5 - 4 I 49 U.SA 
800-634-3457(ORDERS) 702-565-3400 
(FAX) 702-565-4828 PREPAID ORDERS 
SHIPPED UPS GROUND NO CHARGE 
2ND DAY AIR $10.00 NEXT DAY AIR $20.00 


MODEL 

SECONDARY 

VOLTAGE 

AC (ma) 
CURRENT 

1-9 

10-24 

25-49 

50-99 

MPT-5 

5 

24 $10.00 $0.33 $7.34$6.90 

MPT-12 

12 

10 

10.50 

0.42 

7.71 

7.25 

MPT-24 

24 

5 

10.75 

0.95 

7.89 

7.42 

MPT-D6 

6-0-6 

10 

10.50 

8.42 

7.71 

7.25 

iyi>T-D9 

94)-9 

6.7 

10.75 

8.95 

7.89 

7.42 

MPT-D12 

12-0-12 

5 

10.75 

8.95 

7.89 

7.42 

MPT-D15 

15^0-15 

4 

11.00 

9.16 

8.07 

7.59 


VISA 


MtnfrCord ACCEPT VISA AND MASTERCARD. CALL FOR COMPLETE CATALOG AND 

ENGINEERING DIMENSIONS. WE ALSO STOCK PUNCHES AND INSTANT LETTERING. 


QUANI7Y 

DISCOUNT 

1(FM10% 

10(UJP20% 


ALUMINUM RACK 
AND CHASSIS BOXES 

FEATURES: 

DESIGNED FOR SMALL LOT PRODUCTION 
EASY TO FABRICATE (DRILL OR PUNCH HOLES) 

SHIPPED UNASSEMBLED (FLAT) 

ALL MAIN PANELS ARE FLAT 
FRONT AND REAR ARE CLEAR BRUSHED 
ANODIZED, TOP AND BOTTOM PANELS ARE BLACK 
BRUSHED ANODIZED, END PANELS ARE BLACK ANODIZED 

BLANK PANELS 



CHASSIS BOX 


MODEL 

DESCRIPTION 

PRICE 

1 RPB 

1.75X 19 

$8.95 

2RPB 

3.50 X 19 

13.15 

3 RPB 

5.25 X 19 

17.35 

4RP B 

7.00 X 19 

21.50 


1/8" Aluminum black anodized. 
Dimensions shown in inches. 


CHASSIS BOXES 


RACK BOX 

RACK BOXES 


MODEL 

W 

D 

H 

PRICE 

MC-1A 

4 

3 

2 

$15.75 

MC-2A 

6 

3 

2 

17.85 

MC-3A 

8 

3 

2 

19.95 

MC-4A 

4 

4 

3 

17.85 

MC-5A 

6 

4 

3 

19.95 

MC-6A 

8 

4 

3 

22.05 

MC-7A 

4 

7 

4 

19.95 

MC-8A 

6 

7 

4 

22.05 

MC-9A 

8 

7 

4 

24.15 

Dimensions s 

c 

c 

1 

nches. 


MCD'ET 

H 

D 

PRICE 

1RU5 

1.75 

5 

$29.40 

1RU7 

1.75 

7 

31.50 

1RU10 

1.75 

10 

33.60 

2RU5 

3.50 

5 

31.50 

2RU7 

3.50 

7 

33.60 

2RU10 

3.50 

10 

35.70 

3RU5 

5.25 

5 

39.90 

3RU7 

5 25 

7 

42.00 

3RU10 

5.25 

10 

44.10 

Dimensions shown 

n inches 



W= Width, D=Depth, H=Height H=Height, D=Depth 
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^lltek Computer 

COMPUTERS • PRINTERS • COMPONENTS 


COMPLETE SYSTEM SPECIALS 


AT 486 


AT 386 


AT 386 

33 MHz 


33 MHz W/64K Cache 


25 MHz 

100 Meg HD 


80 Meg HD 


80 Meg HD 

S VGA Monitor 


S VGA Monitor 


S VGA 

$2195 


$1675 


$1495 


AT 386SX 

16 MHz 
40 Meg HD 
Mono Monitor 

^1035 


SYSTEMS INCLUDE 

1 Megabyte RAM • KEYTRONICS 101 Keyboard 
1:1 Hard Floppy Controller •AT Case w/Power Supply 
2 Serial/ 1 Parallel Card 
TEAC 1.2 and 1.4 Floppy Drive 
Monitor (14" S VGA/12" Mono) 

Video Controller (512K RAM on VGA) 


AT 286 

12 MHz 
40 Meg HD 
Mono Monitor 

*785 


HARD DRIVES 

NEC 3142 44/66MB 24MS *290 

Western Digital 28MS (IDE) *225 

Maxtor 80MB 19MS (IDE) *370 

Quantum 100MB 19MS (IDE) *430 

VIDEO CARDS 

Paradise OEM 512K *105 

Genoa 6400 512K *135 

Tseng Lab OEM 1MB *125 

Orchid Pro Designer II 1 Meg *260 

MOTHERBOARDS 

386/33 MHz 64K Cache .....*840 

386/25 MHz *600 

386SX/16 MHz *360 

286/12 MHz *110 

XT to AT Upgrades 
Repairs & Installations 
Full One Year Warranty 
30-day Money Back Guarantee 


MONITORS 

MITSUBISHI 

14" 1381 Diamond Scan *499 

CTX 

14" S VGA 1024x768 .28DP *360 

14" VGA 640x480 .28DP *335 

SAMSUNG 

12" Amber Mono Monitor *79 

14" VGA Monitor *317 

MISCELLANEOUS 

1.2 TEAC Floppy *69 

1.44 TEAC Floppy *69 

360KTEAC Floppy *63 

AT I/O 2s/lp/lg *25 

2400 Baud Modem *65 

Dexxa Mouse ^35 

Logitech Mouse C-9 ^69 

Other items available. 

Call for pricing information. 








im 




'“1 

359 W. El Camino Real M-F 10-6:30 
Mt. View, CA 94040 Sat. 10-4:00 


— 

Call Tim Gillies, 
or Richard Jackson 

1 - 800 - 745-8984 

1 
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Amazing Pocket Re£erencet 

480 pages of tables, maps, formulas, constants & conversions 
and it fits in your shirt pocket! ( 3.2" x 5.4" x 0.6") 

^Ui tunc! 




The perfect 

Christmas stocking staffer. 


^ Electrical 

Electric Wire Size vs Load 
Wire Classes & Insulation 
NEMA Motor Frames 
Wire & Sheet Guages 
Electric HP vs Torque 
Resistor Color Codes 
Capacitor Color Codes 
Pilot Lamp Specs 
Fuse & Batte^ Specs 
RF Coil Winding Data 
Wire Size vs Turns/Inch 
Decibel Tables 

• Air 

• Automotive 

^ Carpentry & Construction 

• Chemistry & Physics 

• Math 

^ Mining & Milling 

• Money & Currency 
^ Physical Constants 


Plumbing & Pipe 
Rope, Cable, & Chain 
Steel & Metals 
Geology 

Glues, Solvents, 

Paints and Finishes 

Hardware 

Surveying & Mapping 

Tools 

Water 

Weights of Materials 
Welding 

Computers & Printers 

Computer ASCII Codes 
IBM® PC Error Codes 
IBM® Interrupts-IO Map 
IBM® Memory Map 

3200 Conversion Factors 


• General Information 

us & state Holidays 
Signs of the Zodiac 
Flowers of the Months 
Anniversary Names 
Radio Alphabet 
Morse & TEN Radio Codes 
Paper Sizes (Inti) 

Military Rank & Grade 
State Information 
Climate Data of the US 
Time Zones of the US 
Time Zones of the World 
Telephone Area Codes 
World Airport Elevations 
Lost Credit Card Phone #’s 
Airline 1-800 Phone #’s 
T emperature Conversion 
Sound Intensities 
Body Weight vs Height 
Wind Strength Scale 
Wind Chill Factors 
Firewood Comparisons 
Frequency Spectrum 
Sun & Planet Data 

* Detailed Index 


LATEST INTELUGENCE 


HOT OFF THE PRESS - IT’S HERE' 


Now, for the first time, the meanings of more than 35,000 terms, 
phrases, abbreviations, and acronyms used in the international 
Intelligence, law enforcement, military, and aeronautics communities 
have been compiled Into one convenient, well-indexed volume. If you 
have a scanner or shortwave receiver, LATEST INTELLIGENCE, by 
James E. Tunnell will unlock a world of listening possibilities! 


• Callsign Country Prefix 

• Red Cross Network 

• TV. Audio, CB Frequencies 

• Aircraft / Country Codes 

• Police 1 0 and 1 2 Codes 

• Fire Codes / Frequencies 

• Border Patrol Frequencies 

• Repeater Frequencies 

• Cellular Telephone Frequencies 

• Civil Aircraft Markings 

• Road Condition Codes 

• US Military Bases / Frequencies 

• Goodyear Blimp Frequencies 

• Mystic Star Frequencies 

• Pro Words 

• Security Clearance Basics 

• Country Codes 

• Secret Service Frequencies^^ 




Pocket PC 

An incredible shirt pocket size reference 
book on IBM® PC’s and compatibles. If 
you’re a PC service man, hacker, hobbiest, 
or general user, BUY THIS BOOK 111 It 
contains a wealth of hard to find Information 
that took 1000’s of hours to collect. By 
Thomas J. Glover and Millie M. Young. 
GREAT STOCKING STUFFER ! 


MS-DOS® 5.0 Reference (142 pages) 
PC Industry Phone Book with over 
2000 main and tech support numbers! 
Specs and configuration information 
for over 1200 Hard Drives II 
ASCII Codes, PC Error Codes 
Interrupts-IO Map-Memory Map 
80286 Hard Disk Types 
Printer Control Codes 
Cable Wiring, Modem Commands 
And MUCH, MUCH MORE 


Description 

Quantity 

Price Each 

Total 













Order $ USA Shipping & Handling 

Sub Total 

Shipping & Handling (see table at left) 
Sales tax (CO residents only), add 4.7% of Sub total+S&H 
All payments must be in U.S. funds. ORDER TOTAL 


$0 to $15.00 $2.00 

$15.01 to $30.00 $4.25 

$30.01 to $100 $6.00 

Canada orders add $1 to above S&H 



Name: Company: 

Address: 

City/State/Zip: Phone:{__} 

Payment (circle one): Check Money Order Visa MasterCard Discover Prices subject to change without notice. 
Card #: Exp. Date: Signature: 

PRIZM Resources, Inc., Dept 925, P.O.Box 557, Morrison, CO 80465 
(303) 979-6054 Toll Free Order Line (800) 873-71 57 
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For 

millions of 
people, 
this is 


their fir^t 
bus pass. 



Last year the Act was made 
law. And it said that no one 
can discriminate against 
anyone with a disability. The 
folks at Easter Seals worked 
hard for this Act, because it 
requires all public buses, trains 
and subways be accessible to 
everyone, including those 
who use wheelchairs. Easter 
Seals and Project ACTION 
thank you for your support. 

Because public 
transportation 
is for everyone. 





Knight Patrol™ 
Talking Home Alarm Kit 

A high end alarm system at an affordable price! 
Features include: 

♦ Verbally warns burglars away 

♦ State of the art PCF 8200 Speech Synthesizer 

♦ 21 Sensor Zones, 2 Arming Circuits 

♦ 2 Five Watt Audio Amplifiers 

♦ Auxiliary Alarm 

♦ Real Time 24 Hr. Clock 

♦ A 10A & 3A Relay Circuit for Sirens, etc. 

♦ Alert/Sleep Monitoring Modes (verbal status) 

♦ Trigger Memory (verbal status) 

♦ Self Diagnostics & Performance Monitoring 

♦ Microprocessor Controlled 

♦ Pleasant Female Voice 

♦ Expandibility & so much 

Available as a kit or pre-assembled. 

Write for free info or send $3 for 
full-line catalog. A complete line of 
peripherals is also available. Com- 
plete circuit board kit $253.00 + 

$10.50 S & H. (CA residents add 8% 
tax). Complete systems starting from 
$483.00. Instructional video tape 
(VHS $9.95 + $2.50 S & H). 


Palodin (Electronics 

19425-B Soledad Cyn. Rd. 
Suite 333 Dept. RE. 

Canyon Country, CA 
(805) 251-8725 

'3U« protect gour costle" 




Connect Muscle Wires to a battery or other 
power source and watch them contract in 
length! Remove power, and they relax and 
are ready for millions more cycles. 


Muscle Wires let you create direct linear 
action without heavy gears, coils, or motors. 
Use them in robots, models, planes, railroads 
- anywhere you need small, strong motion. 



Mondo-Uonics 


Get our new 96 page Book and Muscle Wire 
Sample Kit - it has everything you need to 
get moving today! Toll free: 

800 - 374-5764 

Visa, MC, check, MO 


2476 Verna Court 
San LeancJro, CA 94577 

Phone:510-351-5930 

Fax:510-351-6955 
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You Can 
Increase Your 
Knowledge 
and Income 

by becoming an 
EKI Certified Electronics 

Technician— whether you are 
starting or experienced. 

If you are looking to: 

□ Obtain certification as 
an electronics technician 

□ Enhance your current knowledge 

□ Change your career 
or advancement 

□ Have more hands-on training 
in conjunction with your 
current study 


Features: 

• Excellent home-study program 

• Immediate results 

• A great value 

• NO CONTRACT to sign 

• Study at a pace that’s 
right for you 

• 2-week trial/evaluation is 
available to qualified applicants 



FULL COLOR 

CATALOG 


CALL TODAY: 

1 - 800 - 453-1708 


16631 NOYES AVE 


IRVINE CA 92714 
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Our Catalogs Contain Over 3000 Surplus Electronics ItemsI Over 800 
Shareware Disk Programs & Over 150 Rental Disk Programs. Plus Special 
Video Cassette Tapes For Rent. We Also Print Circulars, Envelopes + Disk 
Labels. We Refill Laser Printer Toner Cartridges And Personal Copier 
Toner Cartridges!. We Duplicate Disks And Have Possibly The Lowest 
Prices In The Country. We Have Specials Of The Month And Give You Free 
Gifts With All Orders, Large Or Smalll You Will Get Our Rental Disk 
Catalog & Shareware Disk Catalog In Both Hard Print & 360k Disk Plus An 
IBM Compatible Utility, Game Or Business Program. (You Choose 
Category, We Choose Program) + Our Surplus Listings On Another 360k 
Disk Freelll. Just Send The Shipping Charge Of $2.00 Which Is 
Refundable! Please Add An Additional 50 Cents For 720K Disk. 

BEACH RADIO P.O. BOX 548 
BOSTON. MA. 02112-0548 
Department- R.E.D. 


MtrrttcMaKTs tMTHAwiMiim miKL 

MODEL 

H“ X W 

X D" MATCHING 

PRICE 

LG-1273 

3- 12" 

7" TA-2800, TA-377A, TA-2200 

$ 22.85 

LG-1684 

4“ 16" 

8" TA-323A, TA-377A, TA-2200 

.; 27.50 

LG-1924 

4" 19" 

11/2 TA-802,TA-1500,TA120MK2,TA-800 MK2.TA-1000A 

..32.80 

LG-1925 

5" 19" 

11/2 TA-477,TA-800MK2.TA-1500.TA-1000A.TA-3600 

.. 35.80 

LG-1983 

2%“19" 

8" TA-377A, TA-2800, TA-2200. TA-1 20MK 2 

29.25 

mmwmmmm 


MSRK V- VOUR RMPUFI€R SOURC€! 

A indicates the level of difficulty in the assembling of our Products. 


TA-1000A 



MODEL 

DESCRIPTION 

MATCHING 

PRICE 

001 

28V X 2 6A to 30V x 2 6A 

TA-800MK2.TA-802, TA-820A, TA-lOOOA. TA-1 500 ... 

...$27.00 

002 

36VX23A 

TR-503, TA-323A, TA-400, TA-300, TA-377A 

22.00 

003 

40V X 2 6A 

TA-477 

28.00 

004 

24V X 2 6A 

TA-1 20 MK2 

22.00 

005 

26V X 2 3A 

TR-355B 

16.00 

006 

18VX2 5A 

TR-355A 

15.50 

007 

53V X 2 8A 

TA-3600 ; 

43.00 




Kir mm. 

MODEL 

DESCRIPTION 



TY-23B 

3 Channel Color Light Controller ★ 

,..$ 

$ 65.00 

TY-25 

Stereo Loudspeaker Protector A 

14.85 

20.85 

TY-35 

FM Wireless Microphone A 

11.25 


TY-36 

AC/DC Quartz Digital Clock a 

19.00 

26.20 

TY-38 

Sound / Touch Control Switch A 

12.00 

15.50 

TY-41MKV 

Infrared Remote Control Unit (w/Case) aaa 

22.00 

35.00 

TY-42 

Bar /Dot Level Meter aa 

24.15 

33.81 

TY-43 

3V2 Digital Panel Meter A 

29.00 

38.00 

TY-45 

20 Steps Bar / Dot Audio Level Display aa 

38.45 

46.14 

TY-47 

Superior Electronic Roulette aa 

19.46 

27.24 

10,000u/f 

80 V Capacitor (Suggested for TA-3600, TA-477, TA-lOOOA & TA-802) .. 


23.00 



kit mm. 

TR-355A 

0-1 5V 5A Regulated DC Power Supply (no case & x'former) A 

....$15.65 

$21.76 

TR-355B 

0-30V 3A Regulated DC Power Supply (no case & x'former) A 

15.65 

21.76 

TR-503 

0-50V 3A Regulated DC Power Supply (no case & x'former) A A 

16.75 

23.65 




m mmm. 


SM-43 

SM-48 

SM-48A 

SM-49 

SM-100 

FC-1000A 


3/2 Multi-Functional Led D.P.M. (w/ABS plastic case)AA. . 

4'/2 Hi-Precision D.P.M. aaa 

4'/z Fli-Precision D.P.M. (w/ABS plastic case)AAA 

3'/^ Multi-Functional LCD D.M.P. (w/Hold Function)AA .... 

150MC Digital Frequency CounterAAA 

1 GHz Frequency Counter ★ 


..$34.50 $43.00 

38.00 48.00 


.41.20 

..36.00 

..79.00 


52.00 
44.50 

90.00 
179.00 


□ PLEASE SEND ME A COPY OF YOUR CATALOG 


NAME 


ADDRESS 


CITY 


MnRK V CLCCTRONICS, INC. g 

8019 E. Slauson Ave. Montebello. CA 90640 


IK E3 


INCA 1-800-521 MARK 
► OUTSIDE CA 1 -800-423-FIVE (order only) 
ORDER BY FAX (213) 888-6868 
CATALOG & INFORMATION (213) 888-8988 



FCC LICENSE 
PREPARATION 


CIRCLE 148 ON FREE INFORMATION CARD 


General Radiotelephone 
Radiotelegraph 
Amateur Radio Licenses 
We offer the most up-to-date study materials 
available. Our formats include: tests, audio 
programs, and video programs. 


WPT PUBLICATIONS 

979 Young Street, Suite E 
Woodburn, OR 97071 
(503) 981-5159 



■ 6(XjB display dynamic range 

■ 40dB spurious rejection 

■ 60 uv sensit, ±2dB flatness 

■ 1 KVDC, 1v@ 100 MHz max input 
as isolated by lOpF 

■ ±7%hor frequency linearity 


107 SPECTRUM PROBE 


converts your scope into a 
100MHz spectrum analyzer 

$249 dealers wanted 

30 Day refund VISA/MC 

Specifications & app. ideas 

Smith Design 1324 Harris 
Dresher, PA 19025(215) 643-6340 


BUY BONDS 
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AMAZING 


^ ELECTRONIC 
PRODUCTS and KITS 



NEW CONCEPT! 

Mystery 

Levitating 

Device 


Remember War of the Worlds? Objects float in air and 
move to the touch. Defies gravity, amazing gift, 
conversation piece, magic trick or great science project. 

ANT1K Easy to Assemble Kit / Plans $19.50 

Combination Soiid State Tesia Coii 
& Variabie 100,000VDC Generator 

Experiments Using Tesla Coil: 

• Plasma in a Jar/Tornado, Furnace 

• Kirlian Photography 
• Wireless Energy Transmission 

Induction Fields • Pyrotechnic Effects 

• Corona and Brush Discharge 

• Energizer for Neon Plasma Tubes 

Experiments Using Hi Volts DC: 

• Plasma Blaster Driller/Cutter 
• Anti-Gravity/Force Fields 

• Ion Reaction Motors 

• Lightning Generation 
• High Ion Source 

• Ozone For Air Purification 
i n • Electrification of People & Objects 
Particle Accelerators/Atom Smashing 
High Energy Capacity Charging 



fT 


Operates 12-19 VDC for 
Field Use or 115 VAC 
For Laboratory Use 




HVM7 Plans Complete System $10.00 

HVM7K Complete System Kit/Plans $149.50 

TCL4K Tesla Coll Only Kit/Plans $79.50 

115/19AC Wall Adapter for 11 5AC $9.50 

Solar Power! All Newl 

Free, Clean, Safe 

and Plenty for All / / / \ 

SOLI 4" Dia., .5V, 2A Silicon Cell & Plans . . . $7.50 
SOL2 6x12", 14V, .2A Amorphous Cell & Plans $6.50 

Solar Energy Kits / Build The Following: 

SOLM1 Motor Kit For Science Fair $14.50 

SOLIT1 12" Multi-color Neon Outside Lite Kit $34.50 
SOLCH1 Charger Kit With 6V 9A Battery .. $24.50 
SOLSHK1 Shocker Kit For Objects, Fence, 
Bug Zapper $29.50 

Solar Furnace 

Use the power of the sun to build a device that can melt 
metal! Easy to build, excellent science fair project. 

SOLFURU Data Sheets, w/Big Fresnel Lens $14.50 


Plasma 
Fire Saber 



Produces the spectacular effect that captured the fantasy 
of millions of movie fans. Visible plasma field is 
controlled by grip pressure and adjusts saber length. 
Active energy field produces weird & bizarre effects. 
Excellent for special effects. Specify photon blue, neon 
red, phasor green, or starfire purple. 

PFS2 Plans .... $8.00 PFS2K Kit/Plans $49.50 
$pecial Offer PFS20 Assembled reg $89^°, $59.50 


Dancing Plasma Lights 

circuit causes the discharge in fluoresc 


! - Neat electronic 

) discharge inlluorescent and gas lamps 
to move to sounds and music. This is one of the best 
devices to use with your stereo music system for a 
fantastic display effect. Easy and simple to install. 

DPL1KM Easy To Assemble Electronic Kit . $29.50 



Electrlfler - Neat little device allows you to make 
hand and shock balls, shock wands and electrify objects, 
charge capacitors. Great pay back for those wise guys 
who have wronged you! 

SHK1KM Easy To Assemble Electronic Kit . $19.50 

100,000V Intimidator / Shock Wand 

Module Build an electrical device that is affective 
up to 20 feet. May be enclosed for handheld, portable 
field or laboratory applications. 

ITM2KM Easy to Assemble Electronic Kit . . $49.50 

Blaster Blitzer Device - Our answer to legal, 

effective personal protection. 20 shot capacity disables 
attacker for up to 30 minutes. Also marks subject for 
identification. Mini spray can with 8-10 ft range. 

BLTZ1 Ready to Use $12.50 

Invisible Pain 
Field Generator 

Shirt pocket size electronic 
device produces time variant 
complex shock waves of intense directional acoustic 
energy capable of warding off aggressive animals, etc. 

IPG7 Plans .... $8.00 IPG7K Kit / Plans $49.50 
IPG70 Assembled $74.50 

Homing / Tracking Transmitter 

Beeper device, 3 mile range. 

HOD1 Plans .... $10.00 HOD1K Kit/Plans $49.50 

Listen Thru Walls, Floors 

Highly sensitive stethoscope mike. 

STETH1 Plans . . . $6.00 STETH1 K Kit/Plans $49.50 

3 Mile FM Wireless 

Mike - Subminiature! 

Crystal clear, ultrasensitive 
pickup transmits voices and sounds 
to FM radio. Excellent security system, warns of 
intrusion. Become your neighborhood disk jockey! 
Monitor children and invalids. 

FMV1 Plans $7.00 FMV1K Kit/Plans . $39.50 

Telephone Transmitter - 3 Miles! 

Automatically transmits both sides of a telephone 
conversation to an FM radio. • Tunable Frequency 

• Undetectable on Phone • Easy to Build & Use 

• Up to 3 Mile Range • OnJy transmits during phone use 

VWPM7 Plans .... $6.00 VWPM7K K it/Plans $39.50 

Automatic Telephone 
Recording Device 

Connects between telephone and 
recorder • No power req needed 

• Undetectable • Crystal Clear • Extends Tape Time 

$pecial Offer! TAT30 Ready to Use . reg 24^° $14.50 




Body Heat Telescope ■ At last! A device 

that can detect people and animals at considerable 
distances. Excellent for intrusion alarms, detecting hot 
spots on objects and people. 

BHT1 Plans .... $10.00 BHT1K Kit/Plans $99.50 



TV & FM Joker / Jammer - Shirt pocket 

device allows you to totally control and remotely disrupt 
TV or radio reception. Great gag to play on family or 
friends. Discretion required. 

EJK1KM Easy to Assemble Electronic Kit $19.50 
Visible Beam Laser - High Brightness 

red HeNe laser visible for miles. Produce your own 
light show - see HoloDiscs (below). Projects a beam 
•of red life clearly visible under most circumstances. Can 
be used to intimidate by projection of a red dot on target 
subject. Also may be used to "listen in" utilizing our 
laser window bounce method #LLIS1 . Easy to Build 
Modules Produce A Working Visible Laser: 

LAS1KM Kit w/ 1 MW Laser Tube, Class II . . $69.50 
LAS3KM Kit w/ 2.5 MW La ser Tube, Class IIIA $99.50 

Hole Discs™ 

Laser Lite Shows 

All new patented concept! 

Produce your own animated 
special effect lite shows. Uses one of our laser module 
systems (see LAS1KM and LAS3KM above). Multi - 
programming disc with full instructions. Extremely simple 
to use. HODSK1 Holo Disc^“ & Instructions $49.50 

"Laser Bounce" Listener System 

allows you to hear sounds from an area via a lite beam 
reflected from a window or other similar object. System 
uses our ready-to-use LATR1 Laser Terminator gun site 
as the transmitter. The receiver section is supplied as 
an easy-to-build kit, including our cushioned HS10 
headsets. Order # LLIST20 System, includes our 
LATR1 Ready-to-Use Laser Gun Site, LLR1K Special 
Receiver Kit, and HS10 Headset, all for only $299.5 0 

Visible Red Laser Diodes ^ 

670NM Toshiba. All new, full spec. #VRD1 3mw Laser 
Diode & Plans to Build a Complete System . $49.50 

See In The Dark Viewing 

Device uses invisible infrared 
illumination for seeing in total 
darkness. Excellent 
demonstration of night 
vision,along with observing 
lasers and other IR sources. 

Functional unit, many useful applications 
SD5 Plans .... 

SD5K Kit/Plans Basic 
6032A 1 St Gen Image Tube 
IC16 . 2nd Gen Image Tube 
PBK3K Power Supply Kit 




INFORMATION UNLIMITED 

Dept PEll , Box 716, Amherst, NH 03031 
Phone: 603-673-4730 FAX 603-672-5406 

MC, VISA, COD, Checks Accepted. Please Add $5.00 Shipping & Handling 


with many more items 

FREE with Order, 
Or Send $1 P&H 



Order by Mail, 
or by 24 Hour 
Orders-Only Phone: 

800 - 221-1705 
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POPULAR ELECTRONICS 



2 ROLLS 

35mm Film 

Try this Exciting New Film! 

“While (this film) has sharpness 
and fine grain competitive with 
other films of its speed, its main 
forte is color reproduction. 

Nuances of color 
are held in the 
prints; You can see the 
difference between 
cherry red and tomato red" 


Photographic Magazine 


Now you can try the 35mm film Photographic Magazine 
calls the best 200 ASA print film in the World! For 
Free. To introduce you, we’ll send you two rolls Free. 
Fine grain, rich color, wide exposure latitude — perfect 
for everyday shots. Shoot in bright or low light — 
indoors or outdoors. And you can order prints, slides, or 
both, from the same roll — without the high cost of 
slide film! Try this remarkable film today. 


Prints or 
Slides 
from 
the same 
roil 


r “send ME 2 r'oLLS FREE! 


□ Rush me two ZO^exposure rolls of your 
highly acclaimed 35mm film, one each at 
200 ASA and 400 ASA. Enclosed is $2.00 
for shipping. Limit 2 rolls per household. 



L 


FIRST NAME 

LAST NAME 


ADDRESS 

CITY 

STATE ZIP 


Mail to: Seattle FilmWorks 


24526 


1260 16th Ave. W. 

P.O. Box 34056 
Seattle, WA 98124A056 


©1991 Seattle FilmWorks. Free film offer does not include 
developing. Process SFW-XL. 
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Kits are complete with all parts, 
PC board and instructions. _ 
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THE ELECTRONIC GOLDMINE 

MINIMUM ORDER: $10.00 plus $3.50 Shipping and Handling 
^ We accept MasterCard, Visa and Money Orders 

Call or send for our free catalog! x 

P.O BOX 5408, Scottsdale, AZ 85261 

PHONE ORDERS (602) 451-7454 FAX ORDERS (602) 451-9495 


NEC SUPER CAP 

.22 FARAD (220.000uO 
5.5 volt small radial ty^ 
for memory back-up! 

Size: WHxHT). 

G2304 $1® 


PAGING ^ 
HORN 

Features 8 watt input 
rating and 12 watt peak 
rating. Impedance 8 
ohms. Size 5" 

G2301 $8* 


SPECIALS ^ 


STROBE 
ITJBE & 
SCHEMATIC 

Bright xenon tube 
for making strobe 
lights. Size: 1,5'. 

$ 1 » 


24KHZ ULTRASONIC 
TRANSDUCER 

High output ultrasonic I 
transducers for use in f 
remote controls, elc. 

G951 $1» I 

100 / $125»| 


G593 


9VDC ADAPTER 

^Converts standard 120VAC to 
a filtered 9VDC for 
powering anything 
^ that requires a 
QJ9V battery. 


INVERTER 
TRANSFORMER 

Converts 9V or 12 VDC to 
over 250V when used with a 555 1C 
circuit (schematic included). Great for 
portable strobes, black light tubes, etc. 

G993 $1^ 


BOX OF BITS 


Box of 50, size #65 (.034) solid carbide 
drill bits that have b^ resharpened. 
Perfect for drilling holes In PC boards. 

G868 $25" 


FIBER OPTIC STRANDS 


Small diameter unjacketed fiber optic 
strands. Perfect for thousands of 
applications. g755 5/$1«» 


18VAC ADAPTER 

I Super power AC 
ad^er puts out 
18VAC at over 2 
amps. Please include | 

I extra shipping. 

G904 $2" 


INFRARED 

EMITTER/DETECTORS 

Brand new prime assembly 
with 4 gold case sensitive 
detectors and 4 gold case^ 
sensitive emitters. 

G911 $1" 


TELEPHONE SPEAKER 


Small metal case phone 
speaker element features 
high quality sound 
response. Size:1.25“ x .4"! 

G909 50< 


COIL OF SOLDER 

6 foot coil of ultra 
thin diameter, low 
melting temperature, 

60% tin, 40% lead 
solder for PC work. 

H1201 89^ 


HEAVY DUTY 12VDC 
MOTOR 


Perfect for robots, this quality motor 
can power large loads. W x 2*. 

M1427 $3" 


UGHTED 0-1 MILLIAMP DC 
SIGNAL STRENGTH METER 

Beautiful black face with scale marked 0-10 that 
lights green and lettering that lights blue. 
Removable lamp operates on 12V AC or DC. Size: 
X VA\ Brand new, prime meters. 

G1271 $2" 


ELECTRONIC PROJECT KITS 


This fan operates on 110V/ 

60Hz AC and delivers about 7 | 
cubic It/min air flow. Use 
for cooling computers, 
equipment, etc. 

G756 $9" 


INEXPENSIVE GOGER 
COUOTER KIT 

Probably the lo^ priced Geiger Counter kit 
available in the world today! Features sensitive 
I thin walled Geiger Mueller tube and speaker that 
emits clicks in proportion to the radiation level. 
Detects Beta and Gamma rays. Operates from one 
9V battery (not 




included). Only 
3" X 1.88" 

C6447 
$39.95 

INFRARED DETECTOR KIT 

Great for testing and verification of infrared 
output Uses sensitive sensor and electronic 
circuitry to respond to all types of Infrared TV. 

1 VCR, etc. remote controllers and LEDs producing 
sound and lighting a bright red LED. 9V battery 
(not Included). 

Size of board: 2.5" 

X 1.4". Complete 
I with all parts, PC 
board and 
instructions. 

C6441 $5« 


SURFACE MOUNT TECHNOLOGY KIT 


D"t 


“D 




The latest technology in electronic products is surface mount 
components: tiny legless components that are used In almost 
everting from computers to VCR’s. This 2 transistor 
multivibrator circuit kit contains 2 bright tiny LEDs (one red 
and one green) that alternately flash. This new technology kit 
will give hobbyists and engineers an introduction to a 
technology that many electronic companies are emphasizing 
now. The kit requires you to first use a drop of glue (glue not 
included) to secure SMD component to the 1^" x Va* 
circuit board, then carefully solder each SMD component onto 
the etched side of the circuit board. 9V battery (not Included). 
Skill Level 3f. 

C6465 $5«> 


SEND FOR OUR FREE GATALOQ 
FEATURINQ OUR COMPLETE UNE OF KITE. 
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SUPER UED FIASHER 

One of our most popular di^lay kits; this kit is 
perfect for use In robot projects, space models, 
warning lights, etc. Features two 1C circuits. 


and 1 yellow. 

Produces a bright and | 
colorful display. 
Operates from one 9V | 
battery (not included). 
Size of board 2" x 2". 
C4407 
$6^ 


120VAC 3 CHANNEL 
COLOR ORGAN KIT 

Very popular 3 channel color organ causes lights 
of your choice (up to 200 watts per channel) to 
flash to the beat and frequency of your music. 
Connects to stereo speaker and operates from 
.. __ standard 120 


Jd 'Ojo 


VAC. Board 
size: 3" x 5". 


C4530 

$12»» 


FAST SERVICE -FAIR PRICES! 
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STUDIOLINE 
STEREOTRAC II 
Better than DBX! Stereo separation >90dB! Includes 
Special Receivers for AutoTrack Signal and Authorization 
Code (FSK) signals. Microprocessor controlled varactor TV 
tuner, 10.7MHz IF strip, 11.4MHz IF strip. Dual 
compressor/expander circuitry for both left and right 
channels. Units are brand new, and we include a set of 
schematic diagrams when you order two units. 

All for only $49.95 
(Sold for experimental use only. 

Not intended for use on pay cable services.) 

ASTEC DC-DC CONVERTER 

EPROM sized, model AA7600 +12 volts input, -5 volts out 
at up to 200mA. 3/$10.00 



CREDIT CARD READER 

Repeat of a sell-out ! Includes magnetic stripe reader, 12 
button keyboard, two LED’s, Motorola 68705P5 CPU, case 
and security cover. Sorry, no other information! $19.95 

FUTABA RC SERVO 

Rebuilt and tested, compare at over $40.00 each. 

2/$19.95 


SEMIKRON DUAL DIODE 

“Semipack 1” - SKKD 131/04 - 130A/400V $7.95 ea. 



RED HEUUM-NEON LASER 

Three Milliwatt HeNe LASER tube and power supply. Ready 
to use ! 

120 V AC version $129.95 

12 V DC version $149.95 

CAPACITORS 

All new lytics, tants, discs, computer grades. All kinds of 
caps. A good variety. 5 lbs. for $5.00 

RESISTOR RIOT 

Five pounds of assorted resistors! V4W to power types, fixed 
and adjustable, thousands of pieces! ONLY $4.95 


NEODYMIUM 
MAGNET 
BARGAIN 

Powerful (>100 GAUSS) V 2 " Square magnets. Shipped on 
steel plate. Six for $9.95 


PS 




MUMBLE BEAR 

12 inches of curious soft cuddly toy that mimics whatever 
you say to it. Requires 9 v battery. Ideal Christmas Gift! 

$19.95 



PIEZO FAN 

A very unique item. Made up of two piezo electric strips 
mounted in a plastic case. When AC voltage is applied the 
strips vibrate causing a fanning action. Optimum output at 
100 VAC. Will work down to 20 VAC at decreasing output. 
3%" X 2" X IVb" With specs. 

2 for $9.95 



POWER 
PINCHER 

Now there’s an easy, inexpensive way to save $5, $10 . . . 
$20 a month or even more on your home energy bills. Power 
Pincher reduces the energy used by your refrigerator, freezer, 
washer, or any other major AC electric motor-driven 
appliance in your home by as much as 60%. (Licensed from 
NASA under US Patent No. 4,052,648.) 

$19.95 each or 4 for $76.00 



PLUG PARADISE 

Molex, Amp, Cannon, Viking, etc. 


5 Lb. for $5.00 



PRECISION MIRROR UNIT 

2" X 3.75" first-surface mirror on spring backed pivoting 
mount with “U” type support. $4.95 each 



STILL CAMERA MOTOR 

Made for Eastman-Kodak. Runs on 1.5V DC. %" x Vs" x 
3 / 4 " with 0.03 diameter shaft. Special! 10 for $8.95 

SlUCON VALLEY ‘ GOLD ’ 

Over 50 pounds of printed circuit boards from computers, 
monitors, modems, test, RF and microwave equipment, all 
stuffed with goodies such asteroids, IC’s, switches, sockets, 
connectors, oscillators, crystals, transistors, diodes, 
varactors, varistors, etc. A gold mine of usable parts. 

50 Lbs. for $49.95 



ROBOT KITTY 

This fun feline with an internal microprocessor control 
system is a marvel of state of the art technology. Featuring 
DUAL DC DRIVE MOTORS with GEAR REDUaiON and 
two-inch diameter RUBBER TREAD DRIVE WHEELS that 
provide unequalled mobility and traction. Special integrated 
sound analysis and recognition circuitry allow you to 
command your Robot Kitty with simple hand claps! When 
your Robot Kitty hears your commands, it moves, meows 
and purrs, and its eyes light up! If you ignore it, it will go 
to “sleep” and then awaken at your command. 

Original retail price over $100.00. $29.95 



HIGH TECH TIE-TAC 

Electronic marvel of the ’80s. Delightful square inch of 
Silicon Valley folly. Self contained batteries (included) power 
space-age circuitry to blink two solid state light emitting 
diodes. Great gift, find your neck tie in the dqark, put one 
on your lapel, stick one on the dash of your Buick (simulates 
expensive car alarm), unlimited uses! 

Now only $3.95 each 
Special ! four for $10.00 

QUME LASER TEN 

SHEETFEEDER/SORTER CONTROL UNIT. Designed for 
laser printer sheet feeder unit. Contains open frame three- 
output power supply (+5v @2A, -9 to -15v@400mA, +9 
to +15v @400mA) with 100, 120, 220, 230 volt input. Fancy 
lEC power input block with EMI filter, fuse holder with fuse 
and on off switch. NEMA three wire outlet, and PC board 
with TTL, ALS, linear, and other parts including 2764 
EPROM and 8031AP. Neat steel case with 15 pin “D” and 
25 pin “D” connectors. Brand New! 24.95 



MOTOROLA 68000 

10 MHz CPU with socket 


$7.95/set 


DISKLESS 68010 COMPUTER 

WOW! Motorola MC68010P8 CPU, 36 ea. Micron Technology 
1256-12 DRAM (1MB with parity), MC68901P, MC68681P, 2 
ea. MCM6064P10, MC6845P, NSC DP8390BN, 2 ea. 27256 
EPROM, UM 251 NE DC-DC converter, 17 LED’s for status 
display, plus lots of other TTL, LS, F, HOT, CMOS and Linear 
IC’s . . . Rear panel has BCN connector marked “LAN”, 
twin-ax BNC connector marked “WINCOM”, 3 ea. DB25Fs 
marked “INTERCONNECT”, “AUX” and “2ND AUX”. Made 
by ISC Systems Corp. Includes Fancy Cabinet with easily 
removable 67.6 W power supply and 12 volt DC fan. Original 
cost ???? (big bucks). 

Order now, limited quantities I $49.95 



PRECISION 
MOTOR 

Micro-Mo model 1212N-2.7G. 18,600 RPM @ 2.7 VDC 
(17mA). Includes eccentric mass (removable). Swiss made 

$14.95 each or 10 for $100.00 


ALLTRONICS 

2300 ZANKER ROAD • SAN JOSE, CA 95131 

VISA - MC - AM EX cards accepted. Minimum order «12oo. California residents add 874% sales tax. 

Phone (408) 943-9773 • FAX (408) 943-9776 


A72 
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The 

Music-On-Hold 


H ave you ever been involved in o 
phone conversation when half- 
way through o discussion, you 
needed to put someone on hold while 
you retrieve some Important informa- 
tion for the other party? Or while in o 
telephone conversation, one of the 
children required your immediate at- 
tention? Covering the mouthpiece is 
not only inadequate and awkward, but 
Ifs also rude and does not prevent the 
other party from hearing whofs going 
on at your end. And even If your phone 
provides o hold function. It Is only hu- 
mane to give the other person on the 
line something pleasant to hear, rather 
than dead silence. 

Of course, one might feed local ra- 
dio programming into the system for 
the party on hold to listen to, but some 
of the programming now traversing the 
airwaves con be more offensive to 
people than silence. The Music-On- 
Hold Box described in this article is de- 
signed for just such occasions. And the 
circuit, which con be built and Installed 
in one evening (at o cost of less than 
$11), Is easily added . to on existing 
phone system. 

The Music-On-Hold Box Is built around 
on LS3404 melody chip, manufactured 
by LSI Computer Systems, that Is avail- 
able in 31 versions, each containing o 
single tune or medley of tunes. The 


Box 

Endow your telephone with 
a feature usually reserved 
for more expensive phones 
at a fraction of the cost 

BY MIKE GIAMPORTONE 

chips require few support components, 
and allows customizing of the tune/ 
medley being played. Changing the 
song Is os simple os plugging In the 1C 
containing the new tune or medley. 

Ease-of-Operation. The circuit is eosy 
to Install and operate. Cnee installed, 
oil you hove to do is press o button and 
hong up the handset to "pipe" music to 
the other party while he or she awaits 
your return. And if you hove’ extension 
telephones connected to the some 
line, lifting one of the extensions (or the 
original phone) stops the circuit, allow- 
ing you to resume the conversation un- 
impeded. 


The Music-Cn-Hold Box uses on LED to 
indicate the status of the coll. If desired, 
the melody, tempo, or volume con be 
easily changed. In addition, the cir- 
cuit— which is powered from the phone 
line so that It requires no external power 
source — does not load the phone line 
when Ifs not In use, so ifs virtually un- 
detectable. If desired, on optional 
transducer con be added tothecircult, 
so that you too con be entertained by 
the box's melodic output. 

About the Circuit. Figure 1 is the sche- 
matic diagram of the Music-Cn-Hold 
Box. A normal one-porty phone system 
uses only two wires — known os tip 
(which Isthe positive lead) and ring (the 
negative lead) in telephone tech talk — 
of the four supplied to each phone sta- 
tion. With the telephone handset on 
hook, there is approximately 48 volts DC 
(not to be confused with the 90-volt AC 
ring signal) across the green (tip) and 
red (ring) wires. When the telephone 
handset Is token off hook, o load Is 
placed across the line, causing the DC 
voltage to drop to approximately 6 volts 
(depending on the subscriber's loop re- 
sistance and telephone). 

Pressing SI applies that DC voltage to 
the gate of SCR1, causing the SCR to 
turn on, which applies DC to the bot- 
tom of Tl's 8-ohm winding and allows 
current to flow through the rectifier, 
transformer, R1, and LED1. With SI 
closed, LED1 lights; when that happens, 
you may hong up. The circuit essentially 
becomes o substitute load, deceiving 
the switching equipment so that it sees 
the phone os still off hook. At the some 
time, there is o voltage difference 
across R1 and LED1, which supplies cur- 
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Fig. 1. The Music-On-Hold Box is built around a single -melody chip, which is supported 
by two transistors, an SCR, and a handful of additional components. 


PARTS LIST FOR THE MUSIC-ON-HOLD BOX 






SEMICONDUCTORS 

U1 — ^LS3404 melody chip, integraied 
circuit 

Qi— BS170 N-channel MOSFET 

Q2~MPS2222A or PN2222A general- 
purpose NPN sRfeon transistor 
BRl—l. 5-amp, 50-PIV full-wave bridge 
rectifier 

SCRi— 2N5064, 0.8-amp, 200-PIV 
silicon-controlled rectifier 
Dl— IN4733A or similar 5.1-PIV, 1-watt 
Zener diode 

LEDl*— T4-3/4, 2-volt, 20-mA, red 
diffused LED 

RESISTORS 

(All fixed resistors are 14-watt, 5 % 
units.) 

R1 — 680-ohm 
R2— 10,000-ohm 
R3 — 10-megohm 
R4— 27 ,000-ohm 
R5 — 2-megohm PC-mount 
potentiometer 
R6, R9— 2,200,000-ohm 
R7-— 50,000-ohm PC-mount 
potentiometer 
R8-— 68-ohm 

CAPACITORS 

C1-— 100-pF, ceramic-disc 
C2, C3—^.l-p,F, monolithic ceramic* 
disc 

C4— 1-|jlF, 35-WVDC, tantalum 


C5--4.7-P.F, 50-WVDC, radial-lead " 
electrolytic ^ ;; 

ADDJTIONAI. parts and MATERiAtS ^ 

T1 — 1000-ohm CT primary to 8-ohm 
secondary, audio-ouput transformer 

SI— -Normaliy-open, momentary 
^ pushbutton switch ; 

BZl — ^Piezo transducer, optional (see 
text) 

Printed-circuit materials, enclosure, 8- 
pin DIP socket, LED holder, modular 
telephone cable and connectors (see 
text), wire tie, shrink tubing, wire, 
solder, hardware, etc. 

Note; The melody chip (UI) is available 
from Thumb Electronics (PO Box 
263, Avoca, MI 48006) for $2 each 
plus $1.50 shipping and handling per 
order. A 5-tune assortment of melody 
chips is available for $11, shipping 
included. Iron-on resist patterns for 
Music-On-Hold ’s printed-circuit board 
are available for $1 each with any 
order. The BS170 MOSFET (Ql) is 
available for $2 with any order. 

Thumb also sells the sheets for making 
your own iron-on patterns for labeling 
the cover or PC patterns. For a list of 
melodies in stock or technical 
assistance, send a self-addressed 
stamped envelope to the above 
address. 


rent to the melody chip (U1), and in turn 
causes it to start pioying bock across T1. 
The meiody is coupied to the phone 
iine through T1, and transmitted to the 
receiver on the other end of the iine. 

When the handset is once again lift- 
ed off hook, most of the current fiowing 
through the circuit is diverted to the 
phone. That drops the current through 
the SCR beiow (the SCR's hoiding cur- 
rent), so the SCR ceases to conduct, 
thereby turning off U1. 

The bridge rectifier (BR1) protects the 
circuit against poiorily reversoi when 
the circuit is connected to the teie- 
phone iines. The bridge rectifier is es- 
sentioi for oider switching systems 
wherethepoiorityoftipondring invert, 
depending on whether you pioce or 
receive a coii. Resistor R1 iimits the cur- 
rent through LED1,T1, and SCR1. Resistor 
R8 prevents SCR1 from picking up stray 
voitoges and remaining on when the 
handset is iifted. Zener diode D1 and 
capacitor C5, insure a stobie voitoge 
for U1. 

The duration of each note con be 
shortened by reducing the voiue of R6. 
Potentiometer R5 controis the tempo or 
speed of the meiody, while resistor R4 
sets the pitch. Lowering R4's voiue raises 
the pitch of the tune. Potentiometer R7 
iimits the voiume. 

Transistors Q1 and Q2 (on N-chonnei 
MOSFET and a generoi-purpose NPN 
transistor, respectiveiy) comprise a re- 
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Fig. 3. After you've etched and drilled your board, and obtained the parts listed in the 
Parts List, assemble the circuit using this diagram as a guide. 


start circuit which resets U1 by inverting 
the voitage at pin 5 of U1 and feeding it 
to U1's POR (power-on-reset) terminai at 
pin 8. While the tune is playing, pin 5's 
voltage is applied to the gate of Qt 
biasing it on. That in turn, holds the base 
of Q2 low, preventing it from con- 
ducting. When the melody finishes, U1 
goes to its standby state by removing 
voltage from all pins. The gate of Q1 
then goes low, turning it off, and return- 
ing base bios to Q2, turning it on. At that 
point a pulse is applied to POR terminal 
pin 8, restarting the melody. 

Building the Project. The Music-On- 
Hold Box was assembled on a small 
printed-circuit board, measuring 1-% 
by 2-''yi6 inches. A full-size template of 
the printed-circuit artwork for the board 
is shown in Fig. 2. If you are not ac- 
customed to producing your own cir- 
cuit boards from a magazine page, a 
simple solution is offered in the Parts List 
namely, iron-on resist patterns— a pro- 
cess by which the etch-resist pattern is 
simply ironed onto a copper-clad slug 
(unetched printed-circuit material). Of 
course, youll still have to etch your own 
board, but at least you won't have to 
worry about lifting or copying the pat- 
tern from the page. 

After youVe etched and drilled your 
board, and obtained the parts listed in 
the Parts List, assemble the circuit using 
Fig. 3 as a guide. It is recommended 
that U1 be socketed. Aside from pre- 
venting possible damage to U1 during 
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Fig. 2. Here is a full-size template of the 
printed-circuit artwork for the Music -On- 
Hold Box’s circuit board. 


soldering, it will permit quick melody-IC 
changes. 

Begin assembly by installing an IC 
socket where U1 is indicated in Fig. 3. 
Installing the socket first also aids in find- 
ing the proper locations for the other 
parts. Next, solder all resistors in place, 
and be sure not to get the potentiome- 
ters mixed up. Follow that by placing 
the capacitors in their proper locations, 
keeping in mind that two of them (C4 
and C5) are polarized and must be 
properly oriented. Tantalum and elec- 
trolytic units have labels on them desig- 
nating their polarity. 

Next install the semiconductor com- 
ponents, and be sure to observe the 
proper polarity. Transistors Q1 and Q2, 
and SCR1 come in the TO-92 package 
style, so they are nearly undistinguisha- 
ble from each other, save the part 
number. So consult the part number 
and pinout information before install- 
ing any of those components; if II save 
you some aggravation in the long run. If 
you are not familiar with bridge rectifier 
markings, the AC inputs on such de- 
vices are always marked with a wavy 
line or indicated by the letters AC, and 
the plus and minus outputs are marked 
-f- and - accordingly. All diodes are 
also marked; the cathode end is band- 
ed. 

Now install the transformer. First 
straighten the transformer leads. Be 
. gentle; When I untangled my first one, I 
pulled one wire right out of the wind- 
ings! Cut each lead to about y4-inch 
and strip about Va inch of insulation 
from each lead end. Note that al- 
though the center tap is not used, a 
pad is nonetheless provided for that 


lead. It is recommended that the 
stranded leads be twisted and lightly 
tinned before being inserted into their 
respective circuit-board holes. Tinning 
helps to prevent bird-caging (fraying) 
when the leads are inserted. Mount T1 
to the board with the center-tapped (3- 
wire) side toward U1. That insures that 
the center-tapped primary side is con- 
nected to the output of the melody 
chip. Bend the mounting tabs in toward 
each other to secure the transformer. 
Solder all transformer leads in place. 

Connect switch S1 to the board 
through two 4-inch lengths of hook-up 
wire. Next place a piece of shrink tubing 
over one lead of the LED, and a second 
piece over both leads. The first one will 
keep the LED's leads from shorting. The 
second will insulate and strengthen 
both of the leads. Do notheatshrinkthe 
tubing at this time. Connect the LED 
assembly to the board using 3-inch 
lengths of hookup wire. 

Testing. If you haven't done so al- 
ready, install the melody chip. Set R5 to 
its mid-position and R7 fully counter- 
clockwise. If you are going to listen to 
the melody while the person on hold 
does, connect the optional transducer 
(BZ1) to the board. If you do not intend 
to use that option, temporarily connect 
an 8-ohm speaker in its place. Wire the 
speaker between either of R7's leads 
and R5 lead that's furthest from U1. 
Using a 9-volt transistor-radio battery or 
DC power supply, apply power to the 
circuit. The positive side of the supply 
should go to the pad labeled G and 
the negative side to the pad labeled R. 

(Continued on page 85) 
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Building RF converters is not as 
difficult as you may think. In fact, there 
are a few sure-fire designs that 
work well with a minimum 
of "'tweaking 
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BY JOSEPH J. CARR 
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ML frequency converter, or fre- 
SA quency translator. Is o circuit 
that changes an input frequen- 
cy to another frequency. Using such cir- 
cuits, you can receive WWV or 
shortwove broadcasts on an auto- 
mobile radio, or you can ©cpond the 
range of a ham-bands only shortwave 
receiver to include the very low fre- 
quency range. Alternatively, you 
can make an HF shortwave receiver 
frtne to the VHF bands, etc. 

Frequency con\^ters are achjally a 
little more common than you might be- 
lieve. Nearly all serious radio receivers, 
from the humbled handheld AM-band 
radio, to the most compla< "kilobuck" 
commercial receiver, contain at least 
one frequency converter. Such radios 
are called superheterodyne (or simply 
"superhen recetors. The "super" part 
of thot name was probobly dreamed 
up In the advertising departmante of 
early radio manufacturers, butthe "het- 
erodyne" part describes Ite aperalion. 

Radio receivers prior to hetefodyne 
sets were "tuned rodlo-frequendy" (TRF) 
models. Those radios consisted of two, 
three or even four separate radio-fre- 
quency amplifiers in cascade. Unfor- 
tunately, radio circuits (especially in that 
era) tended to work a lot better at one 
end of the band ttian at the other, so 
performance was very uneven. Also, 
the techniques that allow a circuit to 
achieve a high RF'gain, a necessity for 


good sensfflvity. also tend to work only 
at one frequency, or a small band of 
frequencies. As the radio is tuned away 
from that "magic" design point, the cir- 
cuits would become unstable and 
l:^eak Into osclllafron— complete with 
screaming, howting, and squawks ttiot 
became the hallmark of those radios. 

By contrast, a superheterodyne re- 
ceiver converts the RF frequency to an 
intermediate frequency (IF), where a 
majority of gain is available. Thus, a 
high performance radio receiver re- 
sulted. 

Whai Is ‘‘Heterodyning?’' Hetero- 
dyning is a process In which two fre- 
quencies are combined to produce 
other frequencies. As a musical meta- 
phor, if you v®nt too piano and sfruck a 
key you would hear a single note with a 
frequency we'll denote f,. If you struck 
another key you would hear another 
single note that well say hos a frequen- 
cy 4- If you strike both keys simulta- 
neously, the sound produced is a fot 
richer because it is an audio con- 
cocHon consisting of the original notes, 
plus the sum and differerce notes. In 
other words, ttre signal will contain f,, 
and 4 -^. 

To see how a radio receiver takes 
advantage of this type of behovbr take 
a look at the block diagram of o fre- 
quency converter circuit shown In Fig. 1. 
There are three elements: a mixer, a 


local oscillator, and a filter, The mter 
has tMO inpute and one output. Sup- 
pose friot ttie RF signal (t,] is applied to 
one input, and a local oscillator signal 
(f^) Is applied to the other Input. The 
frequencies at point "A" in Fig. 1 v4ll be a 
blerxi of f,, 4 , and other frequencies 
defined by: 

mtf + nf^ 

where m and n are integers (1, 2, 3, etc.). 
For most practical purposes we will 
concern ourselves only with the case 
wfrrere n = m = 1. so the output will 
contain the fwo original frequencies, f, 
and the differertce frequency (f^ - 
f^), and the sum frequertcy {f ^ + ^), 

The filter that follows the mixer w^li 
select which frequency Is passed to the 
other circuits as the output frequency 
(4 J. The filter might be a bandpass 
filter, or it might be a low pass filter (to 
select the difference frequency), or 
possibly a high pass filter (to select the 
sum frequency), In a superheterodyne 
receiver, is the IF 
Common IF's are 10,7 MHz for FM- 
broadcasf radios and WF/UHF scan- 
ners, 455 kHz for most AM radios, and 
262.5 HTz for AM cor ratios. Those radi- 
os typically use the difference frequen- 
cy. Other receivers actually upconvert 
the RF signal to a higher (sum) frequen- 
cy. For example, a certain HF shortwave 
radio upconverts the shortwave band 
(0,5 to 30 MHz) to a 50-MHz IF 


lets consider an example of o super- 
het frequency converter Suppose we 
have on AM radio with a 455-kHz IF 
stage. When the radio is tuned to 780 
kHz, the local oscillator will simulta- 
neously be tuned to 780 455 14iz, or 

1236 kHz. At the output of Ihe mixer 
therefore, the following frequericies are 
present: 780 kHz, 1236 kHz, 455 kHz, and 
2,015 kHz. The filter typically o tuned 
transformer, passes the 456-kH2 dif- 
ference frequency to the rest of the cir- 
cuitry 

For the sake of clarity It should be 
mentioned that in common ''radio jar- 
gon," the term "converter" is usually re- 
served for those circuits in which the 
roles of the mixer and local oscillator 
ore performed by a single circuit. That is 
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Fig, L A frequency converter, which 
consists of these basic building blocks, 
can commonly be found in many different 
types of receivers. 
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Fig. 2. A converter cm be switched in and 
out cf the RP path (between the antenna 
and receiver) in this fashion. 


typical of most AM radios, A "mixer-os- 
cillator" on the other hand, Is a circuit in 
which the mixer and local oscillator are 
altogether separate. However the re- 
sult is ©cactly the same, so for practical 
purposes permit me to call both vari- 
eties "converters." 

Frequency-^^onverter Circuits. An 

add-on converter can expand the 
range of a receiver by taking Incoming 
RF and converting It to an IF that falls 
within the receiver’s operating band. 
Figure 2 shows how such a circuit can 
be connected to a radio receiver. The 
converter is switched in and out by a 
switch (S1) that bypasses the converter 
when normal receiver operation Is re- 
quired. A short piece of coaxial coble 
between the switch sections carries the 
bypass signal when the converter Is not 
being used. 

Mhough this method of connecting 
converters is universal, there are several 
approaches to designing converter cir- 
cuits themselves. We'll take a look at 
three different circuits, ail of \A^ich can 
be used over a wide range of frequen- 
cies. 

Two of the circuits are based on 
40673 MOSFET's. The 40673 can be 
used from very low frequencies up to 
VHF frequencies in the neighborhood 
of 200 MHz. It differs from certain other 
MOSFET deuces because it has gate- 
protection diodes bultt in that allow it to 
withstand electrostatic voltages that 
Vould destroy other MOSFETs. This de- 
vice is readily available from local and 
mailorder distributors. It is also used a lot 
in consumer electronics, so it is avail- 
able in the NTE and ECG component- 
replacement lines. In fact, to test some 
of the circuits I used an NTE222 (the 
same as the ECG222), which is a re- 
placement for the 40673. 



Fig. 3. The mixing of the local-oscillator and tuned RF frequencies occurs in Ql in this 
circuit. The signal is then filtered by T2 to yield only the desired output frequency. 


Figure 3 shows a single-stage con- 
verter circuit based on a 40673 MOSFET 
The RF signal is applied to gate 1 (G1) 
through a tuned transformer and a DC 
blocking capacitor. The tuned trans- 
former consists of a low-impedance 
winding of a few turns, and a larger coil 
(the secondary) that Is used to resonate 
with the tuning capacitor. 

The transformer can be made from a 
toroidal core, a commercial coil form, 
or a ready-made coil. Components for 
coils and RF transformers can be 
bought from several sources. Two ttrat 
Tve usedjnclude Radiokit (PC Box 973, 
Pelham, N.H., 03076; 603-635-2235; 
catalog $1) and Amidon Associates 
(12033 Otsego Street, North Hollywood, 
CA, 91607). Both companies have cata- 
logs, and Amidon will supply design in- 
formation for making your own colls. 
Digi-Key Corporation (PO Box 677, Thief 
River Falls, MN, 56701-0677; 1-800-344- 
4639; free catalog available) sells coils 
and RF/IF transformers Including TWI-IE 
FM-lEand TV-IF transformers, 

The coil value for a shorlvrave con- 
verter depends on the input RF fre- 
quency. I used 3,6 n-H for a 15-MHz WWV 
converter, which resonated with 33 pF 
Vbu can roughly scale the coil for your 
drcuit cBing those values as a guide, 
Keep in mind that the inductance 
change is equal to the square of the 
frequency change. In other words, a 2:1 
frequency change requires a 4:1 induc- 
tance change, 

The tur>ed circuit must be resonant at 
the desired frequency. The resonantfre- 
querrcy is: 

f= 1 /( 23 tVic) 

or, to find L when C and fare knovm use: 

L = 1/(4jt2f2C) 

or, to And Ci 

C = 1/(4ji2f2L) 

where f is In hertz (Hz), L is in henries, and 
C is in farads. Keep in mind when se- 
lecting C thot ttiere will be some stray 
capacitance, so the actual capaci- 
tance needed to resonate the coil In 
the transformer is less than the calcu- 
lated value. How much less can be 
found experimentally. 

A neat little fact that some experi- 
enced hobbyists know is that you can 
use an IF transformer for the RF input 
transformer of circuits like Fig. 3. For ex- 
ample, for MF circuits, o 455-kHz or 
262,5-kHz IF transformer from an AM ra- 
dio will work. For HF shortwave circuits, a 
10.7-MHz IF transformer from an FM ra- 
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Fig. 4. This circuit is similar to that shown back in Fig. 3, but there is an additional filter 
used to attenuate the local-oscillator output. 
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Fig. 5. A quick one-chip converter circuit can be made with the NE602 IC. It requires few 
components for support and can work over a broad range of frequencies . 


dio will work, and for low-bond VHF cir- 
cuits, television-IF transformers in the 49- 
MHz region work. In some coses, on ex- 
ternal capacitor con be used to re- 
duce the resonant frequency by 
shunting the coil. 

Another useful trick is to look at the 
bottom of the transformer (the end nor- 
mally hidden from view when the trans- 
former is mounted on a printed-circuit 
board) and see if there is a little slot with 
a ceramic tubular capacitor inside. If 
there is, you con crush the capacitor 
with a small screwdriver and then either 
use on external capacitor to'select the 
operating frequency, or use the trans- 
former os a wideband (well, sort of) in- 
put coupler for the circuit. 

The output transformer in Fig. 3 is sim- 
ilar to the input transformer, but will be 
tuned to either the sum or difference 
frequency (most often the difference 
frequency). 

The local oscillator is a crystal-con- 
trolled circuit mode using the MO'SFETs 
gate-2 (G2) input. The crystal is se- 
lected based on the desired input fre- 
quency and the desired output 
frequency. For example, I once built a 
converter to place the 15-MHz WWV 
signal at 1 MHz in the AM-broodcost 
bond so that the time station would ap- 
pear on my cor radio. A 16-MHz crystal 
for XTALI , with a 1 5-MHz transformer at T1 
and a 1-MHz transformer at T2 did the 
trick. 

Sometimes, a single crystal will work 
for Iwo bands if the input tuning at G1 is 
adjusted. On both frequencies, the dif- 
ference signal is picked off, but in one 
case the RF is greater than the local- 
oscillator frequency, and in the other 
the RF is less than the local-oscillator 
frequency. 

A more sophisticated circuit is shown 
in Fig. 4. In it, the same tuned input and 
output transformer circuits are used 
and the crystal is once again con- 
nected to G2. However, there is a third 
tuned circuit, composed of C3 and L3, 
used as a frequency trap to prevent the 
signal from the crystal oscillator from 
appearing at the output. That resonant- 
tank circuit is designed so that both the 
coil (L3) and the capacitor (C3) have a 
reactance of about 490 ohms at the 
crystal frequency, or mathematically: 

L = 490/(2:1/) 

and, 

C = 1/(490 x2:t/) 

For example, if the crystal frequency is 
16 MHz, then the capacitor and induc- 


tor are 20 pF and 4.9|jlH, respectively, to 
make the reactance approximately 
490 ohms. 

Figure 5 shows an IC-based convert- 
er that can operate from VLF into the 
VHF region, using either a crystal or vari- 
able-frequency oscillator for the local- 
oscillator frequency source. In the case 
shown, the local oscillator is a crystal 
type. The IC used in the circuit, U1, is the 
Signetics NE602 double-balanced mix- 
er, and ifs a very good selection for 
many applications. 

The input circuit is a tuned trans- 
former. If the desired frequency is close 
to 10.7 MHz, then use a 10.7-MHz IF trans- 
former and retune it either with its own 
slug-tuning control, or an external ca- 
pacitor. Otherwise, crush the capacitor 
inside the transformer (as mentioned 
before) and use an external capacitor 
to resonate the circuit. You can also de- 
lete both the internal capacitor and Cl 
to make the input network wideband 
over a large segment of the high-fre- 
quency band. 

The NE602 needs a power-supply 
between 4.5 volts and 8 volts. In the 
circuit of Fig. 5, a small 78L05 three- 



Fig. 6. You can make the circuit of Fig. 5 
tunable by replacing its crystal-based 
local oscillator with this voltage-con- 
trolled oscillator. The operating frequency 
is determined by the voltage at Vj. 

terminal IC voltage regulator (U2), with 
a 100-mA rating, supplies the required 
DC voltage. Alternatively, you can 
power the circuit with a 6-voit battery, 
(Continued on page 84) 
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How To Choose A 



COMPUTER 

Don’t be swayed by sales hype or fall into the trap of overkill. Learn to 
size up what you need before purchasing a computer 


L iving in the 1990's, you probably 
fall into one of two categories: 
either you've already purchased 
a personal computer, or you're thinking 
about getting one. If you're in the first 
category, you already know the mis- 
takes you've made, if any If you're still 
thinking about getting a computer, 
read this first! 

There are some good reasons to get 
a personal computer, but be careful 
about getting more power and "glitz" 
than you need. If all you need to do is 
word processing for personal corre- 
spondence, very simple equipment will 
do a fine job. So will a pencil, pen, or 
typewriter! On the other hand, if you 
own a small business, or you can't live 
without playing high-speed arcade 
games in 256 colors, you'll need a rela- 
tively sophisticated computer system. 

Who Should You Listen to? Let's say 


By Fred Blechman 

all the advertising hype, or a well- 
meaning friend, have finally convinced 
you that you need a computer and 
maybe some add-on's (which comput- 
erists call "peripherals"). But before you 
make a decision, your common sense 
tells you the smart thing to do is to inves- 
tigate the situation. You read ads, and 
go to computer stores and computer 
shows to ask questions. You may even 
try to read and understand some com- 
puter magazines. 

Unfortunately, all that can be a waste 
of time. Computer ads are frequently so 
full of jargon that they are difficult to 
make any sense out of. At stores and 
shows you may not know enough 
about computers to understand what 
the fast-talking salesmen are telling 
you. Worse yet, a surprising number of 
salesman don't know much more than 
you do, but they've learned enough 
"buzzwords" to sound like experts. Most 


computer magazines are even harder 
to understand for just the opposite rea- 
son: they know what they're talking 
about. Long ago they stopped writing 
for the average person and began to 
cater to the "power user" — one who 
mostly uses his computer to do things 
he doesn't at all need, but which im- 
press him and his associates. He is often 
times a master at solving problems that 
he doesn't have! 

Unfortunately even good friends can 
lead you down the wrong path. A good 
example of well-meant, but misdirect- 
ing, advice from a friend or associate is 
"You must do your word processing with 
WordStar" — or Word Perfect, or Word, or 
Volkswriter, or any of dozens of $400- 
and-up word processing programs that 
happen to be their personal favorite. 

Frankly, I'm appalled at how many 
people are using word processors (and 
all kinds of other computer programs) 
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This is the motherboard of a 386 computer. If in the future you find that you* ll need the 
power of a 486-based machine, you could always upgrade it with an expansion board 
(also shown here). The point is don't go for overkill; you can always upgrade later. 


that are gross overkill for their needs. 
Most word processing needs con easily 
be performed with under-$50 word 
processors. I recently found o word-pro- 
cessing program for under $30 (Spin- 
naker's "Better Working Wordproces- 
sor") that may be the best computer 
program I've ever used! 

For most users, getting o $400 word- 
processing program mokes about as 
much sense os buying o Mock truck to 
go to the store for o loaf of bread! !'ve 
written hundreds of magazine articles 
and five books using o $59 word pro- 
cessor: "ZORLOF The Magnificent Word 
Processing System" (how's that for o 
name?) with on old TRS-80 Model III 
computer using two single-sided S-W 
full-height floppy drives. This hardware 
and software ore definitely "trolling- 
edge" technology, and considered by 
computerists os obsolete, but it just 
keeps grinding out stuff with no prob- 
lems. 

On the other hand, trying to do 
"desktop publishing," which involves 
combining text and graphics into page 
layouts, is sheer agony on microcom- 
puters that were the "standard" just two 
or three years ago. 

The Proper Approach. The biggest 
mistake new computer purchasers 
moke is that they buy the hardware first 
and the software lost. This is o no-no! The 
right approach to getting o computer 
is really just common sense. A computer 
without o program is nothing but o 
mess of wires, boards and electronic 
gimmickry. The program (or "software") 
Is what mokes the computer do its 
thing. But you can't find o program for 
your needs until you know what your 
needs ore. Therefore, the first thing you 
should do is determine yourneed(s). In 
the long run, that will help you decide 
what hardware and software you 
should get. 

If you're in business, start by defining 
what it is now that you do on paper. 
Invoices? Inventory? Client soles let- 
ters? Accounting? 

As you become familiar with the wild 
and wonderful things you think com- 
puters can do for you, you'll dream up 
fantasies of the computer doing your 
weekly payroll, paying bonuses, print- 
ing checks, calculating discounts, 
sending letters to your customers, auto- 
matically gathering your annual in- 
come and expenses and filling out your 
income tax forms, writing your will, gen- 
erating an estate plan for your children, 
and leaving you so much free time 


you'll learn how to fly an airplane with a 
flight simulator. Yeah, sure! 

Trust me, some things are best left to 
3x5 index cards or simple ledgers. 
Don't throw away your manilla folders 
or file cabinets. And don't think you 
won't frequently wish you'd never heard 
of computers. 

This Is not to say that computers can't 
do all the things just described. They 
can, and do so everyday. But not with- 
out some effort and sometimes pain 
from you. It gets back to first defining 
your present needs, and going from 
there to what would be even better. You 
don't have to limit your thinking to just 
what you're doing now, but be aware 
that every new requirement will take 
time and money to implement. 

After you've clearly defined what you 
need, look for the software/hardware 
combination that will do the job. Soft- 
ware does not work by itself; it needs 
hardware, and vice versa. Only by 
really trying software out can you deter- 
mine If it meets your needs, and the 
software that meets your needs pretty 
well defines the necessary hardware. 

Computer software stores and shows 
are a good place to try the software/ 
hardware combination. Sometimes, 
unfortunately, you can't try before you 
buy. In fact, you'll probably go through 


several software purchases before you 
really find what you need. 

Along the way, be careful that you 
don't get overcome with the rapture of 
technology and end up getting ro- 
manced into a bunch of software and 
hardware you may not need. Resist the 
salesman's desire to load you down 
with a hard-disk system, EGA or VGA 
graphics, multi-sync monitor, extra 
memory, turbo speeds, 2400-baud 
modem, joystick, mouse, a nd a 1 1 sorts of • 
wonderful things — unless you actually 
need them for your application. For 
one thing, they will complicate your life. 
For another, you can add what you may 
have overlooked later. 

Hardware Hype. There is a bewilder- 
ing selection of hardware available, 
and at prices that keep dropping. You 
can get an extremely powerful com- 
puter with a fast printer and a high reso- 
lution color monitor today for the same 
cost as a wimpy monochrome system 
with a slow printer two years ago. 

I can recall back in 1978 that If you 
wanted a ready-made computer you 
had the choice of an Apple, Com- 
modore PET, or Radio Shack TRS-80. 
None had more than 4K of memory, 
and only Apple offered a color screen. 

[Continued on page 87) 
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M ost of the time, people think of 
me as the quiet introverted 
type. So, naturaliy, every once 
in awhile, I like to do something a iittle 
strange just to keep them guessing. This 
very simpie project fits into that catego- 
ry. It's not rocket science, but it does 
iean to a bit of extroversion. 

This hoiiday season imagine a Santa 
or Rudoiph stick pin with a biinking red 
nose peering out over your shirt pocket 
or swinging from your tie. Imagine what 
your boss, your teachers, or better yet, 
those extroverted people who always 
IrViply that there is something wrong 
with you because you aren't loud and 
obnoxious iike them wili think. The pos- 
sibilities are endiess and you can do it 
ali without saying a word. 

Building the project requires a stan- 
dard paper clip, some hot glue or fast- 
setting epoxy, an LED, a small button 
battery, and a stick pin or another pa- 
per clip. The battery is a type DL162016 
3-volt lithium button-type battery and 
the LED is a 2.5-volt blinking type. It is 
essential that the LED will work on 2.5 
volts — some don't. Such LED's are avail- 
able from Radio Shack (as part 
#276-036) and Jameco (part 
#XC5410). The stick pin can be pur- 
chased at most hobby or craft stores, or 
you can fashion one from another pa- 
perclip. Just rememberthat the pin has 
to be about 2.5 inches long. 

Making Your Own. First cut one loop 
off a standard-size paper clip. It should 
be a U-shaped loop about one inch 
long and one-quarter inch wide. Posi- 
tion the loop flat against the base of the 
LED and wrap a turn or two of the 
positive lead around the U-loop as 



A FLASHING 

LAPEL 
PIN 


for the 
HOLIDAYS 


Express your holiday cheer with a colorfully 
decorated, flashing lapel pin 

BY JERRY BAUMEISTER 
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Fig. 1. Wrap a turn or two of the LED’s positive lead around the U-loop (A), with the 
negative loop extending through the center of the loop. Coil the LED’s negative lead 
around the pin (B), and solder. Then fill the space between the LED’s base and the stick 
pin with glue (C). 


shown in Fig. 1A with the negative lead 
extending through the center of the U- 
loop. Solder the loop to the positive 
lead. Trim off the excess lead length as 
close as possible to the solder connec- 
tion. Cover the solder joint and the en- 
tire base of the LED with a drop of hot 
glue or fast drying epoxy, resulting in the 
loop being firmly attached to the base 
of the LED. 

Take the stick pin and coil the nega- 
tive lead of the LED tightly around the 
pin (see Fig. 1B). Do this until the pin 
winds itself down to within a battery's 
width of the base of the LED. Actually, 
the spacing at the base of the LED 
should be a little wider than the battery. 
Solder the negative lead to the LED by 
flowing solder over the coils that now 
(Continued on page 96) 
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Improve your reception on the lower frequencies with this 
easy-to-build, amplified-antenna system 

BY DAVE HOLLANDER, N7RK 


O ne of the greatest problems en- 
countered when DX'ing on the 
lower frequencies— such os 1.8 
and 3.5/3.8 MHz — is weak signal recep- 
tion. That problem is compounded 
when one lives in a noisy location. 
Power-line noise con be a real deter- 
rent and, in many coses, may even give 
rise to second thoughts about DX'ing on 
the lower bonds. But a recent move to a 
new location allowed me to return to 
my favorite DX bond (80/75 meters). 

i put up a pair of phased verticals [Ya 
wavelength or about 62 feet on 80/75 
meters) and, despite having under- 


ground utilities, was quite shocked to 
find on almost constant S9 noise level 
on 80 meters. The noise was coming 
from power lines located a couple of 
blocks away. Although the power com- 
pany has been cooperative, an alter- 
nate receiving antenna was necessary 
as it can sometimes take them weeks, 
even months, to fix the problems. Be- 
sides, you never know when the noise is 
going to re-occur (usually when a DX- 
pedifion is on from a country you have 
been trying to log for years). 

There have been many schemes for 
receiving antennas. For instance, a 


"Beveridge" antenna (developed by 
and named for Harold Beveridge) 
would have been ideal. A Beveridge 
antenna is wire — a minimum of 1 wave- 
length long — stretched in the direction 
of the transmitting station, and gener- 
ally erected only about 5-10 feet 
above ground. It has a bidirectional 
pattern if left unterminated. It is for re- 
ceiving only and is useful for enhancing 
the signal-to-noise (S/N) ratio when lis- 
tening to weak signals in high levels of 
atmospheric noise and interference. It 
is the most effective antenna for weak- 
signal reception on the 160- and 80/75- 
meter bands. But because of its size 
(approximately 260 feet for 80/75 
meters, and 520 feetfor 160 meters), it is 
not popular among city dwellers. Its size 
is crux of my problem; my backyard is a 
wee bit too small. 

After studying antenna books, the 
ARRL Radio Amateur's Handbook, and 
various articles, I decided to build a 
receiving loop that could be placed 
inside my shack right next to the operat- 
ing position. What follows is a very sim- 
ple, easy-to-build, and inexpensive 
indoor receiving loop — the Dual-Band 
Loop Antenna— that covers both 80/75 
and 160 meters. Changing bands is ac- 
complished with the flip of a switch. If 
one is a good scrounger, it can proba- 
bly be built for under thirty dollars. 

About the Circuit. Figure 1 shows the 
schematic diagram of the Dual-Band 
Loop Antenna system. The receiving ele- 
ment consists of loops of wire threaded 
through a child's hula hoop. Switch SI is 
used to select either 80/75- or 160- 
meter operation. When SI is in the 
80/75 position, only a single loop of 
wire, designated L2, is connected to 
the balance of the circuit. When SI is 
placed in the 160 position, a double 
loop of wire, designated LI, is placed in 
series with L2, and all three loops are 
connected to the circuit. The receiving 
element is made resonant at the desir- 
ed operating frequency using variable 
capacitor Cl. 

The received signal is passed to a 
very simple two-transistor preamp, con- 
sisting of Q1 (set up as a common-emit- 
ter amplifier) and Q2 (configured as a 
common-base amplifier). When S2 is 



Q2 C5 



Fig. 1. The Dual-Band Loop Antenna consists of little more than three large loops of wire 
(LI and L2), two transistors, and a few additional components. 



Fig. 2. The hula hoop is cut at the center of the exposed foil area and the ends brought 
into the metal enclosure through electrical-conduit fittings. The exposed foil is used to 
make electrical contact with the unit’s metal enclosure. 


PAirrS LIST FOR THE 
DUAbBAND LOOP ANTENNA 

CAPACITORS 

Cl — ^365-pF bfoadcast variable 

C2 — 120-pF dipped-mica 

C3— 5FpF dippkl-mica 

C4, C5 — .047~jxF ceramic-disc 

AODITIONAL PARTS AND MAtOiiALS 

Ql, Q2— 3N3904, 2N4124, or similar 
general-purpose, NPN silicon 
transistor 

Rl, R2 — 150,000-ohni, Vi^-watt, 5% 
resistor 

R3~~~1000-ohm, i4-wad:, 5% resistor 

LI, L2 — See text 

51 — SPDT toggle switch 

52 — SPST toggle switch 

B1 — ^9- volt transistor-radio battery, or 6- 
12-volt power pack 

Ji-~~SO-239 or BNC chassis-mounted 
connector 

Terminal strip or perfboard materials, 
metal enclosure, battery holder and 
connector, hula hoop, conduit fittings, 
antenna wire (see text), wooden base, 
solder, hardware, etc. 


turned on, a small voltage Is applied to 
the base of Q2 through R3 and R2, turn- 
ing that transistor on. With Q2 turned on, 
a small voltage Is applied to the base of 
Q1 through R1, biasing It to just below 
turn on. The Incoming signal, along with 
the bios voltage on Q1, Is sufficient to 
cause Q1 to turn on and off os the In- 
coming signal rises and falls. In that way, 
the Incoming signal Is used to modu- 
late the DC voltage at the collector of 
Q2, producing on amplified version of 
the original signal at J1. 

Power for the circuit Is provided by a 
9-volt battery, and because the circuit 
draws so little current, the battery 
should last at least a year If the circuit Is 
turned off after an operating session. 
The circulfs operating voltage Is not 
critical; In fact, the circuit could be 
powered from an Inexpensive 6- to 12- 
volt plug-ln power supply. If you wish. 

Construction. The electronic portion 
of the author's prototype was built on a 
terminal strip, and housed In a metal 
enclosure (measuring about 2 x 3 x 5 
Inches), which was mounted to a 
wooden base to give the assembly sta- 
bility. The antenna (loop) portion of the 
system was then mounted to the en- 
closure. That covers the overall con- 
struction of the antenna system, now 
lefs take a more detailed look at the 
unifs construction. 

The loops are housed In a child's hula 


hoop (which can be purchased at 
most toy stores). The hula hoop should 
be approximately three feet In diame- 
ter, although that dimension Is not very 
critical. 

The first step Is to shield the hoop In 
order to eliminate electrostatic noise 
from power-lines and other sources. 
Thafs done by wrapping tin foil around 
the hoop and then covering the foil 


with electric tape, leaving about 2 
inches of the foil exposed. Cut the hula 
hoop at the center of the exposed foil 
and then bring the ends of the insu- 
lated hula hoop into the metal en- 
closure through electrical-conduit fit- 
tings (see Fig. 2). The exposed foil will be 
used to make electrical contact with 
the circulfs metal enclosure. 

[Continued on page 88) 
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ICONtroller 


CIRCLE 119 ON FREE INFORMATION CARD 


A fast cursor control for use in places where a mouse won’t do 


I t has often been said that "the big 
surprises come in small packages." 
With a footprint of less than four 
square inches, the "ICONtroller" cursor 
control seems to fit that adage. It is o 
miniature joystick-like controller that at- 
taches directly to the side of your IBM 
PC or compatible keyboard. 

The ICONtroller has all the good at- 
tributes of a mouse and has several 
unique features of its own. The most ob- 
vious advantage to the device is that it 
requires less desk space than a mouse. 
Further, since it attaches to the key- 
board you can use it to work on a lap- 
top computer when there's no desk 
around; try that with a mouse! 

It is compatible with any program 
that normally recognizes a Microsoft or 
Mouse Systems mouse, and can be 
used unmodified by either left- or right- 
handed users. 

Description. The ICONtroller takes ad- 
vantage of much of today's tech- 
nology. Its brain is a Philips-Signetics 
83C751 microcontroller that converts 
the user's requests into a 1200-baud se- 
rial-mouse format. It requires no bat- 
teries or power adapter, as it draws 
between 10 and 15 mA from the serial 
port. The microcontroller and support 
circuitry are mounted inside the ICON- 


troller on a small circuit board. 

The case of the ICONtroller (see Fig. 1) 
looks like a small joystick with a few extra 
buttons. The three "mouse buttons," as 
you might guess, emulate those found 
on a 3-button mouse. A tiny button at 
the top of the self-centering cursor- 
control knob (or joystick) can be pro- 
grammed to act as any one of the 
mouse buttons as well via the signal- 
selector switch. 

A small slide switch at the front of the 
ICONtroller (the system-compatibility 
switch) can configure the unit as a Mi- 
crosoft mouse or makes it Mouse Sys- 
tems compatible. In the Microsoft 
mode, only the left and right mouse 
buttons are active; in the Mouse Sys- 
tems mode, all three buttons are active. 

Although the stick moves through a 
360-degree circle, there are only eight 
directional switch locations, allowing 
vertical, horizontal, and diagonal cur- 
sor movement. Each of those switches 
has two steps to achieve two-speed 
cursor. Tilt the stick a little bit and the 
cursor moves one pixel at a time in that 
direction. Tilt the stick further and the 
cursor leaps forward at any of four fast- 
er speeds chosen with the cursor speed 
control. The speed control is elec- 
tronically coupled to a small green LED 
that blinks from one to four times to 


indicate the selected fast-cursor speed 
each time it is changed. 

All the switches are made of high- 
reliability conductive rubber, geome- 
trically arranged to give the ICONtroller 
smooth action. The directional and but- 
ton switches are rated for one million 
cycles, while the switch at the top of the 
stick is rated for 100,000 cycles. 

Hardware Installation. The ICON- 
troller is designed for use with any IBM 
PC/XT/AT/PS2 or 100% compatible com- 
puter with a 9-pin or 25-pin RS-232 se- 
rial port. The ICONtroller cable has a 9- 
pin female connector and comes with 
a 9-to-25-pin adapter to support com- 
puters with 25-pin ports. Each of the 
female connectors, even on the 9-25 
adapter, has finger-tightening knobs to 
screw the mating connectors together 
for solid contact. A well-written and lib- 
erally-illustrated 12-page booklet pro- 
vides installations and instructions to 
help you with the hookup. 

The attachment of the ICONtroller to 
your keyboard depends on whether 
you have the "desktop" or "laptop" ver- 
sion. The desktop ICONtroller uses a 
long, straight cord and adhesive clips 
to hold the cord along the back of the 
keyboard. A special double-sided ad- 
[Continued on page 90) 


64 


PRODUCT 
TEST REPORTS 


A nyone familiar with 
home-audio installa- 
tions knows that, more often 
than not, some tonal equal- 
ization is needed to make 
the system sound right. Ot 
course, the simplest type ot 
equalization involves the 
use of ordinary bass, treble, 
and, on some amplifiers, 
mid-range tone controls. 

But the action ot such tone 
controls is usually too broad 
to do a proper job of 
equalization. To solve that 
problem, many manufac- 
turers offer graphic 
equalizers, which are really 
nothing more than sophisti- 
cated tone controls that 
divide the audio spectrum 
into several increments. 



The AudioSource EQ Ten graphic equalizer! spectrum analyzer. 


each of which is individually 
controlled by a button, 
slider, or knob. Dividing the 
spectrum in this way makes 
it possible to make very 
detailed corrections in fre- 
quency response where it is 
needed. 

The problem with most 
equalizers of this type is that 
the user is left to his or her 
own devices when at- 
tempting to correct the 


By Len Feldman 


AudioSource 

EQTen 

Graphic 

Equalizer/ 

Spectrum 

Analyzer 


overall frequency response 
of a system. Thafs where 
the AudioSource EQ Ten 
stands out among graphic 
equalizers. It is a fully elec- 
tronic, 12-band unit with 
soft-touch controls, a built-in 
pink noise generator, and a 
calibrated electret micro- 
phone that will enable you 
to automatically adjust 
each band while results are 
displayed on its spectrum 
analyzer. The EQ Ten's on- 
board computer actually 
analyzes the acoustics of 
the listening environment 
and then sets precise 
equalization settings for op- 
timum sound reproduction. 

Alternatively, you can ad- 
just each of the twelve 
bands manually to suit your 
personal preference. Favor- 
ite equalization curves can 
be stored in four separate 
memories and recalled at 
the touch of a button. 
Tape-to-tape dubbing and 
tape equalization are also 
possible with the EQ Ten. 
Once properly installed, the 
EQ Ten can be operated 
from your listening position 
using the supplied thirty-two 
function remote control. 

CONTROLS 

Above the small power 
button, at the lower left of 
the all-black front panel, 
are eight soft-touch button 
controls. They activate the 
pink-noise generator, select 
tape monitoring, select line 
or tape input, adjust spec- 
trum-display sensitivity, 
adjust volume levels, insert 
equalization when making 
a tape recording, select 
dubbing mode (Tape 1 to 
Tape 2, or Tape 2 to Tape 1), 
and activate the micro- 


phone when using it to 
analyze the pink noise sig- 
nal on the spectrum display. 

The entire center section 
of the front panel is dedi- 
cated to the graphic/ 
spectrum display. As a 
graphic indicator, it shows 
the cut or boost of each 
individual frequency band; 
the bands range from 25 Hz 
to 16 kHz. As a spectrum 
indicator, it shows the fluc- 
tuating output signal in 
each of the 12 frequency 
bands as sound passes 
through the equalizer. Be- 
low the display are 
equalization-level up/down 
controls. Each of these 
switches controls one fre- 
quency band, allowing the 
cut or boost to be manually 
varied by a total of ± 12 dB. 

To the right of the display 
are pushbutton controls for 
storing up to four equaliza- 
tion curves, selecting left or 
right channel equalization 
(each channel can be 
equalized independently 
with this unit), initiating auto- 
matic equalization, instantly 
restoring flat response, dim- 
ming the display, reversing 
the EQ (equalization) curve 
(useful if you want to play 
back an equalized tape re- 
cording to hear it with flat 
response), muting sound, 
and sequentially altering 
the display mode from 
holding highest levels on 
the display, to freezing the 
display, to operating contin- 
uously while in the 
spectrum-display mode. A 
microphone input jack is 
found at the lower right 
corner of the front panel. 

The supplied remote con-- 
trol duplicates virtually ail of 
the front-panel controls' 
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functions. However, to oper- 
ate the equalization-level 
controls using the remote, 
you must first activate the 
bond you wont by pressing 
a special Frequency button 
and then altering the level 
using the EQ-i- or EQ- but- 
tons. The remote control is 
powered by two ''AA"-slze 
batteries. 

TEST RESULTS 

We first looked at the 
overall frequency response 
of the EQ Ten when all 
controls were set for flat 
response. Deviation from a 
perfectly flat response un- 
der those conditions was no 
more than -1-0.2 dB and 
- 0.6 dB over the range 
from 20 Hz to 20 kHz, 
though somewhat greater 
deviation was noted below 
and abovP the useful audio 
range. 

We next applied a series 
of 24 separate sweeps, su- 
perimposing one over the 
other while adjusting each 
of the EQ band controls to 
Its maximurti boost and 
maximum cut settings. Cen- 
ter frequencies of each 
band corresponded very 
closely to the control center 
points specified by Au- 
dioSource In their table of 
specifications. Control 
range was a bit less than 
the ±12 dB, specified, but 
was certainly deemed ade- 
quate for the applications 
to which such an equalizer 
would be applied. 

Another specification that 
deviated from the pub- 
lished specification was the 
unifs total-harmonic-distor- 
tlon-plus-noise versus 
frequency. Using an output 
level of 1 volt, and with all 
EQ controls once again set 
to their flat positions, the 
THD plus noise remained 
fairly constant at 0.1% over 
the 20 Hz to 20 kHz test- 
frequency range. While that 
Is considerably higher than 
the .008% specified by Au- 
dloSource, It is certainly 
acceptable. 

Nevertheless, In order to 
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Here’s the overall frequency response of the AudioSource EQ Ten 
Graphic Equalizer! Spectrum Analyzer. For this test all of the 
equalization controls were set for fiat response. 



Successive sweeps were used to plot the boost and cut range of 
each of the EQ Ten’s 12 bands. The center frequencies of each 
band corresponded very closely to the control center points 
specified. 
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This plot of harmonic distortion plus noise versus frequency 
showed that the THD plus noise remained virtually constant 
throughout the test-frequency range. At 0.1% it was certainly 
acceptable, although considerably higher than the .008% 
claimed by the manufacturer. 


determine whether the 
readings obtained were the 
result of noise contributions 
rather than actual harmon- 
ic distortion, we conducted 
another test, using the Fast 
Fourier Transform (FFT) ca- 
pability of our Audio 
Precision System One test 
equipment. Feeding a con- 
stant 1-volt, 1-kHz signal Into 
the EQ Ten (with its EQ con- 
trols set for flat response), 
we did a spectrum analysis 
of the output. By allowing 
the test equipment to ac- 
quire the results In 16 
passes, random noise Is es- 
sentially canceled out, 
while actual harmonic 
components stand out In 
the resulting display. That 
display showed that the 
most prominent harmonic, 
at 2 kHz, was indeed at 
- 60 dB relative to the fun- 
damental 0-dB reference 
level. Since that corre- 
sponds to a distortion level 
of 0.1%, this test confirms 
the fact that the earlier 
readings were actually har- 
monic distortion and not . 
contributions of random 
noise. 

Further confirmation of 
the distortion level was ob- 
tained when we looked at 
distortion versus Input/out- 
put levels. Clipping levels 
for 1 kHz and 20 kHz oc- 
curred at just about 4 volts,, 
the maximum levels 
claimed for the EQ Ten by 
AudioSource. A 20-Hz signal, 
however, caused clipping 
to occur at around 3.6 volts. 

We next looked at the 
residual noise of the prod- 
uct versus frequency, using 
a Va-octave tracking filter. 
Random noise was so low 
as to be totally inaudible 
under the conditions In 
which the product Is likely 
to be used. Even the contri- 
bution of noise Introduced 
from the power supply (at 
60 Hz, 180 Hz, and 300 Hz) 
was more than 100 dB be- 
low the 1-volt reference 
level used In making the 
measurement. These results 
are actually somewhat bet - 


66 


ter than the -99.7 dB 
signal-to-noise level 
claimed by AudioSource. 

An overall, A-weighted 
measurement of S/N 
yielded a reading of 
- 100.8 dB. A summary of 
these and other test results 
is shown elsewhere. 

HANDS-ON TESTS 

Setting up the Au- 
dioSource EQ Ten was 
relatively easy. We had 
used many graphic equal- 
izers in the past and the 
easiest way to insert this 
one in the signal path of 
our system was via the 
tape-out/tape-in jacks on 
our reference integrated 
amplifier. Since the EQ Ten 
itself is equipped with a 
couple of tape monitor in/ 
out loops, this method of 
connection did not deprive 
us of the use of tope 
monitoring facilities for our 
Iwo analog tope decks in 
the system. 

We were prepared for o 
somewhat tedious pro- 
cedure when it come time 
to equalize our system/ 
room acoustics, but were 
pleasantly surprised at how 
quickly and easily the auto- 
matic equalization was 
performed. Once the mi- 
crophone was plugged in 
and the pink-noise gener- 
ator was turned on, o push 
of the Auto EQ switch 
caused the built-in micro- 
processor to equalize the 
entire system in o couple of 
seconds! We allowed the 
EQ Ten to equalize each 
channel separately, as rec- 
ommended by 
AudioSource and, not sur- 
prisingly, since the two 
speakers in our reference 
system were positioned 
some ten feet apart, the 
setting chosen by the EQ 
Ten for the left channel dif- 
fered substantially from 
those chosen for the right 
channel. 

The equalized settings 
were stored in the unifs 
"memory" with the touch of 
two buttons. Both left- and 



This spectrum analysis of the harmonics of the 1-kHz, 1-volt test 
signal showed that the most prominent harmonic, at 2 kHz, is at 
— 60 dB relative to the fundamental 0-dB reference level, 
corresponding to a distortion level of 0.1%. Note that the 1-kHz 
fundamental was notched out for this test. 



This spectrum analysis of residual noise shows that noise levels 
are so low as to be, inaudible under normal use. 
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right-channel settings were 
stored in a single memory 
location and were there- 
fore recalled together 
whenever we wanted those 
settings. We found that the 
microphone position was 
quite critical during this op- 
eration, which made it 
important to use the re- 
mote control rather than 
the front panel controls to 
do the equalization pro- 
cedure. We kept the 
microphone as close to our 
listening position as possi- 
ble. 

Of course, we experi- 
mented with the product by 
manually adjusting the EQ 
settings over a wide range. 
During these experiments 
we confirmed the advice 
given by AudioSource re- 
garding over use of the 
extreme bass or high treble 
EQ controls. Using these 
controls for excessive boost 
can easily overload the ca- 
pacity of your speakers or 
amplifier. Remember, a 
boost of 10 dB (easily within 
the capability of the EQ 
Ten) represents a power in- 
crease of 10-to-1, so go 
easy on the controls if you 
incorporate this or any 
other graphic equalizer in a 
home or professional sound 
system. And if you do use 
an equalizer such as this 
one, ifs a good idea to 
keep other tone controls in 
your system in their flat posi- 
tion or, if possible, bypass or 
defeat them. 

The AudioSource EQ Ten 
can take the drudgery (and 
inaccuracy) out of attempt- 
ing to equalize a sound 
system. The product takes 
full advantage of the ca- 
pability of modern 
microprocessors and turns 
a process that used to take 
as long as several hours 
into an accurate job that 
takes only a few seconds. 
For more information on the 
EQ Ten, contact AudioSource 
(1327 N. Cardan Ave., Bur- 
lingame, CA 94010) directly 
or circle no. 120 on the Free 
Information Card. ■ 
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POPULAR ELECTRONICS 


ANTIQUE RADIO 


By Marc Ellis 


Safety For 
Restorers: 
Part 2 


L ast month, I began to 
discuss some safety is- 
sues for antique-radio 
restorers. The topic was sug- 
gested by o letter received 
from reader D.K. Owens 
(Circleville, OH) and dis- 
cussed in the March, 1991 
issue. Mr. Owens was par- 
ticularly concerned about 
the dangers lying in wait for 
newcomers to the hobby. 
'And since I strongly agree 
with this concern, IVe been 
directing my remarks to the 
inexperienced restorer. 

In lost month's column, I 
discussed the all-important 
subject of cautions to be 
observed around house- 
hold AC power line- 



The wiring of tube radios includes many high-voltage points. 
Filter capacitors (arrows) should be discharged before working 
on a set that has been recently powered. 


particularly when repairing 
or using AC-DC radios. This 
month, I'd like to talk about 
how to work safely around 
your radio's direct-current 
supply voltages. Then we'll 
finish up with some safety 
pointers concerning outside 
antennas. 


DANGER— HIGH 
VOLTAGE! 

Unless you specialize in 
crystal sets or early transistor 
radios, your restoration work 
is going to place you in 
close proximity to dan- 
gerously high voltages— 


voltages that could be life- 
threatening. Those voltages, 
required for operation of 
the vacuum-tube circuitry, 
ore obtained from the AC- 
line wall socket— either di- 
rectly or through o step-up 
transformer that may multi- 
ply the line voltage several 
fold. The AC voltage is then 
rectified (transformed to di- 
rect current), filtered, and 
distributed to various points 
in the receiver. 

You're already familiar 
with the cautions to be ob- 
served in the presence of 
the AC line. Your radio's DC- 
supply voltages need to be 
treated with equal respect. 
The magnitude of these 
voltages ranges from about 
150 for o transformerless 
(AC-DC) radio to about 350 
for o large transformer- 
powered table-model or 
console. 

And by the way, in o set 
where 350 volts of direct 
current is present, the 
power transformer usually 
delivers upwards of 800 
volts of AC to the rectifier 
. circuit. Most people don't 
hove to be told to be care- 
ful around such o voltage 
source! 

And, because they hove 
o feeling for the large 
amounts of current avail- 
able at o wall socket (15 
amperes or more), most 
people don't need to be 
convinced that the 117-volt 
AC line must be treated 
with respect. But they may 
not hove os much respect 
for the DC operating volt- 
ages within o radio once 
they know that those volt- 
ages ore available only at 
currents measured in 
thousandths of amperes. 

Although this is not o 
medical treatise, and I'm 
certainly not on expert on 
the medical effects of elec- 


tric shock, I con assure you 
of this: Even the lowest DC 
voltages used by AC-DC ra- 
dios and battery sets ore 
considered quite dan- 
gerous. Depending on the 
resistance that your body 
offers to the passage of 
electric current (which var- 
ies with the amount of 
moisture on your skin, 
whether current is passing 
through on open cut, etc.) 
and the path the shock 
takes through your body, ifs 
possible for even o 150-volt 
(or smaller) shock to inter- 
fere with the action of your 
heart and cause death. 

Admittedly, most people 
weather small shocks with 
no permanent effects, but 
would you wont to risk 
being the exception? Re- 
ceiving on electric shock is 
o very unpleasant experi- 
ence at best. And the 
unexpectedness of it could 
startle you into causing o 
secondary accident os you 
jerk your hand away. For 
instance, you might come 
in contact with on even 
higher voltage, subjecting 
yourself to o stronger shock; 
you might pull the radio off 
the bench so that it drops 
to the floor; or— if holding o 
test probe— you might over- 
load and destroy o piece 
of test equipment by touch- 
ing the probe to the wrong 
circuit point. 

AVOIDING HIGH- 
VOLTAGE SHOCKS 

When we discussed 
avoiding AC line voltage 
shocks lost month, one of 
the key points to under- 
stand was that the power 
company grounds one side 
of the line. Thus, if your feet 
happen to be grounded 
(os when standing on o 
damp basement floor in 
damp shoes) and you 
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friend 


Does fighting the crowds at Christmas short-circuit 
your holiday fun? Don’t blow a fuse this year. . .for 
the friend who shares your love of project- oriented 
electronics — or a youngster who may need only a 
spark to ignite a life-long interest — give a gift 
subscription to Popular Electronics. 


SAVE MONEY. 


A great gift to receive, 
Popular Electronics is also a great gift for you to 
give! The Special Holiday Rate saves you $16.45 
off the newsstand price on each gift. You can save 
another $16.45 when you start or extend your own 
subscription at the same time. It’s our “thank-you” 
for sharing Popular Electronics with a friend this 
Christmas. 


. . .Because when you give him Popular Elec- 
tronics, you’re giving month after month of chal- 
lenging construction projects — including complete 
plans for testing equipment, electronic worksavers 
for home and car, add-ons and modifications for hi- 
fi, computers, radio and TV. 


Send no money, unless you prefer. We’ll be glad to 
bill you in January, next year. Just take a brief 
moment to go over your gift list and make sure you 
haven’t forgotten anyone who might appreciate the 
many benefits of Popular Electronics. Then write 
the names on the attached Gift Certificate and mail 
it back in the postage-paid reply envelope. . .we’ll 
take it from there! 


He’ll get the how-to he needs to build exciting, 
useful projects like these. . . a touch light dimmer. . . 
a traveler’s theft alarm. . .an economy NiCd bat- 
tery charger. . . a voice synthesizer. . . a wave form 
generator. . .the ultimate burglar alarm. . .a stereo 
graphic equalizer. . .and many, many more! 


Your friends will receive a handsome gift an- 
nouncement card signed with your name just before 
Christmas. And all through the new year they’ll 
remember and appreciate your thoughtful gift! 


PLUS. . . testbench tips and techniques. . .circuit 
design. . .electronics fundamentals. . .book re- 
-views, and new product news including our 12- 
page “Gizmo” section. . .regular columns on com- 
puters, scanners, dx’ing, ham and antique radio. . . 
the list goes on and on! 


So don’t blow a fuse. . .take it easy and enjoy the 
holidays. Give Christmas gifts of Popular Elec- 
tronics! 




POPULAR ELECTRONICS 



IF transformer tuning screws (here being adjusted, as is proper, 
with non- conductive tool) may shock a beginner who touches 
them with a metal screwdriver. 


touch a wire connected to 
the ungrounded side of the 
line ... ZAP! ... a rather hefty 
shock passes through your 
entire body. So the idea is 
to avoid electrical contact 
with the ground when work- 
ing on live equipment. 

Protecting yourself from 
your sefs high-voltage DC 
supply is an analogous sit- 
uation. Just as with the AC 
line, one side of the DC 
supply (called the B-) is 
grounded. In this case, 
though, ground means the 
metal chassis of the radio 
rather than the earth. The 
idea is to keep yourself from 
contacting the chassis and 
one of the high-voltage (or 
B-h) distribution points at 
the same time. Otherwise, 
ifs ZAP time again! 

But you a!so have to be 
carefu! to avoid contact 
with earth ground. In the 
case of AC-DC sets, as you 
already know, earth ground 
and chassis ground can be 
one and the same. Even 
with non-AC-DC sets, earth 
ground can be connected 
to chassis ground through a 
leaky capacitor or (as is 
very common) through the 
ground lead of a piece of 
test-equipment whose 
chassis is connected to - 
earth ground via a 3-prong 
plug. 

The fear of becoming ac- 
cidentally grounded is quite 
ingrained in the electronics 


experimenters who cut their 
teeth during the vacuum- 
tube era. Being one of 
them, for example, I find the 
idea of using a wrist 
grounding strap (worn to 
drain off static charges 
while working with sensitive 
integrated circuits) quite 
appalling — even though 
semiconductor equipment 
operates at very low volt- 
ages. 

Because it is required in 
virtually every vacuum-tube 
circuit, high-voltage DC 
may appear anywhere 
above or below the chassis 
of the receiver you are 
working on. The high volt- 
age may appear even in 
places where it wouldn't 
normally be expected. For 
example, as Mr. Owens 
pointed out in his letter, on 
the adjustment screws of 
early IF transf 9 rmers. 

Defective components or 
improper modification by 
inexperienced "repairmen" 
could cause high voltage 
to appear in even more 
unlikely places. So unless 
you have positive informa- 
tion to the contrary, every 
metal part or connection 
should be treated as if it 
were live. 

Through last month's dis- 
cussion, you already know 
how to avoid being 
grounded through your 
shop floor. As an additional 
precaution against high- 


voltage DC shocks, some 
writers suggest keeping one 
hand in your pocket at all 
times while working on a 
live chassis. If you only have 
one hand involved, ifs a lot 
harder to contact a ground 
point and a high-voltage 
point at the same time. And 
even if you did, the shock 
would be a lot less severe 
when passing through one 
hand only than if it flowed 
across your body through 
both hands. 

Others (and I am one of 
them) feel that working with 
one hand is too clumsy and 
would be quite likely to 
cause other kinds of prob- 
lems. I need both hands to 
stay out of trouble, and in 
well over 40 years of work- 
ing with tube gear, I can't 
remember receiving even 
a single shock. For this, I 
credit my attitude — ^which is 
one of great respect for the 
working voltages associ- 
ated with vacuum-tube 
circuits. 

Another precaution that 
you definitely should ]ake is 
to make sure that your tools 
have insulated handles. Of 
course, doing any kind of 
work on a live chassis is not 
recommended. However, if 
you must use a screwdriver, 
pliers, or other tool, make 
sure there is no exposed 
metal on or near the han- 
dle. 

As a final caution, keep in 
mind that your chassis may 
not be free of high voltage 
even after you cut the 
power. The sefs filter ca- 



Static discharge unit as sold 
by Radio Shack. The wing 
nuts are antenna 
connections; the screw on 
tab is for ground. 


pacitors can store an 
electrical charge for quite 
a long time — enough of a 
charge to give you a nasty 
jolt hours after the radio is 
shut off. 

You would be well ad- 
vised to short the leads of 
all filter capacitors to 
ground if you must do se- 
rious work on a set just after 
shutting it off. You'll hear a 
loud "snap" as the capaci- 
tors discharge, and you 
may see a spark as well. 
There are usually at least 
two filter capacitors, some- 
times separate, sometimes 
combined in one can. Of 
course, you must be sure 
that the tool or clip lead 
you use for this purpose has 
an insulated handle. 

ANTENNA SAFETY 

Most serious collector/re- 
storers eventually put up an 
outside antenna, and no 
introductory discussion of 
electrical safety would be 
complete without mention- 
ing antenna hazards. There 
are two major ones: power 
lines and lightning. Avoiding 
them requires only simple, 
common-sense tactics. Ig- 
noring them invites serious 
property damage, and 
very easily could cost you 
your life. 

Most residential power 
distribution is handled via 
overhead lines operating at 
several thousand volts. Such 
lines are a major hazard to 
antenna installations. Never 
install an antenna so that it 
passes over one — not even 
the lower-voltage power 
line from the pole to your 
house. Don't even install the 
antenna in close proximity 
to a power line. 

If the antenna wire 
should accidentally fall 
across a high-voltage line 
while you are putting it up, 
you'd probably be elec- 
trocuted instantly. Those 
lines have little or no insula- 
tion and, of course, 
antenna wire is a very 
good conductor of elec- 
tricity. Even if you were able 
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to install an antenna wire 
near a power line without 
incident the wire could 
easily later break in a storm, 
falling across the line and 
conducting lethal voltage 
into your home through the 
lead-in connection. 

If your antenna uses one 
or more metal masts, be 
sure to ground them (use 
one of the systems de- 
signed for TV-antenna 
masts). Then a lightning 
strike will be more apt to 
travel through your mast 
and grounding system on its 
way to the earth than 
through your antenna, 
lead-in wire, house, equip- 
ment, and you! 

During electrical storms, 
buildups of static electricity 
in the atmosphere are 
more common than actual 


one). When connected to a 
good ground, this device 
will continuously leak static 
charges to earth— there- 
fore preventing dangerous 
buildup of static electricity. 
(2) Use a heavy-duty knife 
switch to transfer your lead- 
in wire to a good ground 
system whenever you are 
not using the antenna. 

Just one final point. Every- 
one in your family should 
know that it can be ex- 
tremely dangerous to try to 
rescue a victim of electric 
shock. If you touch the vic- 
tim while he or she is still in 
contact with a live wire, 
you'll become d victim 
yourself. 

It would be a wise move 
to set up your workbench 
with a master power switch 
and make sure everyone 



The antenna lead-in at my house is grounded, when not in use, 
through a heavy-duty knife switch. Note the large ground 
conductor at right. 


lightning strikes. The static 
charge can accumulate on 
an antenna until enough 
builds up to arc to ground, 
either through a receiver 
connected to the antenna 
(with destructive effects) or 
perhaps through an un- 
lucky individual who 
happens to be handling 
the lead-in wire. 

There are two simple 
ways to avoid that problem, 
and I'd suggest using both. 
(1) Use a static-discharge 
device, such as those sold 
for use with TV twinlead 
(attach your lead-in to one 
of the two antenna termi- 
nals and ignore the other 


understands that it should 
be shut off before attempt- 
ing a rescue. Also explain 
the possibility, remote that it 
might be, of contact with a 
power line via your anten- 
na lead-in. Stress that 
rescue from such a situation 
should be attempted only 
by professionals. 

Thafs all for this month. 
We want to be sure to see 
you all again next time, so 
please remember to work 
safely, and send your com- 
ments or questions to me at 
Antique Radio, Popular 
Electronics, 500-B Bi-Coun- 
ty Blvd., Farmingdale, NY 
11735. ■ 


AMAZING 

SCIENTIFIC & ELECTRONIC 
PRODUCTS 


LASERS AND SCIENTIFIC DEVICES 

VRL2K 3mw Vis Red Laser Diode System Kit $159.50 

LLIS1K Laser Beam“Bounce” Listener Kit $199.50 

LHC2K Visibie Simulated 3 Color Laser Kit $44.50 

LC7 40 Watt Burning Cutting Laser Plans $20.00 

RUB4 Hi Powered Pulsed Drilling Laser Plans $20.00 

LGU40 1 to 2mw HeNe Vis Red Laser Gun Assembied $199.00 

LLS1 Laser Lite Show - 3 Methods Plans $20.00 

SD5K See in the Dark Kit $299.50 

EML1K Electromagnetic Coii Gun Kit $69.50 

MCP1 Hi Veiocity Coii Gun Plans $15.00 

LEVI Levitating Device Plans $10.00 

EH1 Electronic Hypnotism Techniques Plans $10.00 

HIGH VDLTAGE AND PLASMA DISPLAY DEVICES 

HVM7K 75,000 Volt DC Variable Dutput Lab Source Kit $149.50 

IDG3K Ion Ray Gun Kit, project energy without wires $69.50 

NIG9K 12V/115 VAC Hi Dut Neg Ion Generator Kit $34.50 

EMA1K Teiekinetic Enhancer/Eiectric Man Assembled $99.50 

LG5K Lightning Display Globe Kit $54.50 

BTC1K Worlds Smallest Tesla Coil Kit $49.50 

BTC3K 250KV Tabie Top Tesia Coii Kit $249.50 

BTC5 1 .5 Miiiion Volts Tesla Coil Plans $20.00 

JL3 Jacobs Ladder - 3 Models Plans $15.00 

GRA1 Anti Gravity Generator Plans $10.00 

PFS20 Plasma Fire Saber Assembled $69.50 

DPL20 Dancing Plasma to Music and Sounds Assembled $79.50 

SECURITY AND PRDTECTIDN DEVICES 

ITM10 100,000 Volt Intimidator up to 20' Assembled $129.50 

IPG70 Invisible Pain Field Blast Wave Gen Assembled $74.50 

PSP4K Phaser Sonic Blast Wave Pistol Kit $59.50 

LIST10 Infinity Xmtr, Listen in Via Phone Assembled $199.50 

TAT30 Automatic Tei Recording Device Assembled $24.50 

VWPM7K 3 Mi. FM Auto Tei Transmitter Kit $49.50 

FMV1K 3 Mi. FM Voice Transmitter Kit $39.50 

HDD1K Homing/Tracking Beeper Transmitter Kit $49.50 


EASY ORDERING PROCEDURE TOLL FREE 1-800-221-1705 
or 24 HRS ON 1-603-673-4730 or FAX IT TO 1-603-672-5406 
VISA, MC, CHECK, MO IN US FUNDS. INCLUDE 10% SHIPPING. ORDERS 
$100.00 & UP ONLY ADD $10.00. CATALOG $1 .00 OR FREE WITH ORDER. 


INFORMATION UNLIMITED 

P.O. BOX 716, DEPT. PE, AMHERST, NH 03031 


BeanFCC 

LICENSED 

ELECTRONIC TECHNICIAN! 



3 Learn at home in spare time, 
previous experience needed! 


No costly school. No commuting to class. 
The Original Home-Study course prepares 
you for the “FCC Commercial Radio- 
telephone License.” This valuable license is 
your professional “ticket” to thousands of 
exciting jobs in Communications, Radio- 
TV, Microwave, Maritime, Radar, Avionics 
and more... even start your own business! 
You don’t need a college degree to qualify, 
but you do need an FCC License. 

No Need to Quit Your Job or Go To School 
This proven course is easy, fast and low 
cost! GUARANTEED PASS— You get your 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! 

r "commAnD PRODUcfibnV ' 1 

■ FCC LICENSE TRAINING, Dept. 100 ■ 

■ P.O. Box 2824, San Francisco, CA 94126 [ 

I Please rush FREE details immediately! | 


■ ADDRESS 

^ CITY STATE ZIP. 
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POPULAR ELECTRONICS 


By Jeff Holtzman 


List and Label 
Fun 


S eemingly simple print 
jobs, like mailing labels 
and address lists, can be- 
fuddle word processors, 
graphics, and desktop-pub- 
lishing programs. What's 
really needed are small, 
focused utilities that don't 
try to be all things to all 
people, but rather try to do 
one job and do it well — 
and keep the cost down. 

Recently I've been using 
a couple of complemen- 
tary programs, Avery's 
LabelPro (which has but 
one purpose: to print at- 
tractive mailing labels, 
optionally including graph- 
ics) and Books, Cards, and 
Labels (which excels at 
printing database type 


Phonebook listings in a mul- 
titude of formats) from 
Useful Software, Inc. Both of 
the programs stick to a 
"small is beautiful" philoso- 
phy. 

LABELPRO 

LabelPro comes in sepa- 
rate PC versions for laser 
and dot-matrix printers: I 
tested the laser version with 
an HP LaserJet Series II. A 
Macintosh version is also 
available. One of the most 


attractive features of La- 
belPro is that you can print 
labels with graphic images. 
The program comes with 
several dozen of its own, 
including balloons, comput- 
ers, etc. You can also add 
your own images to La- 
belPro's image database. 
Images must be stored in 
PCX format, as produced 
by PC Paintbrush, the Paint 
program in Windows, and 
many other graphics pro- 
grams. The dot-matrix 
version supports color 
printers; at this time of the 
year, that capability would 
be useful for printing color- 
ful holiday cards. 

One useful feature of the 
program is the ability to 
merge print labels from a 
database, which may be in 
dBASE, WordPerfect, or ASCII 
formats. LabelPro also has a 
built-in Data Manager with 
several predefined 
databases. However, you 
can't modify the built-in 
record structures. The Data 
Manager might suffice for 
small jobs, but you'll want a 
more efficient package to 
manage a database of 
any quantity. 

Designing a label is sim- 
ple. You first select a label 
format, of which the pro- 
gram supports about 30. 
The supported formats all 
correspond to labels that 
Avery sells, which include 
common address and ship- 
ping labels, round formats, 
formats for diskettes, audio 
and video cassettes, file 
folders, and more. You 
needn't worry about having 
to fit the predefined label 
formats, because Avery la- 
bels are easy to get hold of, 
both at local office-supply 
stores and by mail order. 

For each given label for- 
mat, the program gives you 
several layout options — 


whether to include a 
graphic image, borders, or 
text. Text can appear in two 
fonts (a serif font like Times 
Roman and a non-serif font 
like Helvetica), in numerous 
sizes, with italic or bold em- 
phasis, and with various 
indentions and justifications. 

Designing a label is intu- 
itive. The program provides 
a preview mode with sev- 
eral zoom levels, so that you 
can see exactly what you're 
going to get. When your 
design is satisfactory, you 
can save it for reuse later. 
Printing is quick; the pro- 
gram apparently creates a 
bitmap of one label and 
then uses LaserJet macro 
commands to duplicate it 
across the page. 

The documentation is 
pretty good, albeit a bit 
verbose. The package in- 
cludes numerous sample 
labels and a special cal- 
ibration sheet for real 
printing precision, although 
I had no trouble printing 
without calibrating my sys- 
tem. LabelPro requires 
about 1.3 megabytes of 
hard disk real estate. 

I'm pretty happy with La- 
belPro as it is, but if I were 
going to revamp the pro- 
gram, I'd build a WYSIWYG 
(What You See Is What You 
Get) version that ran under 
Windows and provided pre- 
cise control over all layout 
features. 

BOOKS, CARDS, AND 
LABELS 

BCL's claim to fame is its 
ability to print cross-refer- 
enced telephone 
directories in a wide variety 
of formats. Two versions of 
the program are available; 
one prints data stored in an 
external database, the 
other (the version tested) 
includes its own database 
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LabelPro gives you several layout options — whether to include a 
graphic image (like the computer shown here), borders, or text — 
and provides a preview mode with several zoom levels. 
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manager. Both versions sup- 
port numerous laser and 
dot-matrix printers. Laser- 
printer support includes 
cartridge and soft fonts. The 
program comes with sev- 
eral so-so soft fonts of its 
own. BCL requires about 
one megabyte of disk 
space. 

The database manager 
can import and export 
data in various formats, in- 
cluding dBASE, ASCII, 
Sidekick, Black Book, Pocket 
Address Book, etc. The im- 
port procedure is rough 
and poorly documented; it 
had trouble aligning tele- 
phone-number fields 
without area codes correct- 
ly. BCL also has trouble 
handling foreign-address 
formats. 

The built-in database in- 
cludes the most extensive 
set of fields that IVe ever 
seen in a canned list man- 
ager, including four names, 
five phone numbers, two 
addresses, four "code" 
fields, two notes fields, and 
more. There are lots of little 
extras that make the 
database structure power- 
ful. For example, each 
telephone number has an 
associated single-character 
symbol that specifies the 
type. For example, B = Busi- 
ness, H = Home, F = Fax, 
andC = Car. 

You can use the four 
"code" fields in a numerous 
ways to create subsets of 
your database. For exam- 
ple, I use the following: C = 
Commercial, E = Emergen- 
cy, F = Friends, G = 
Government, H = House- 
hold, J = Job, K = Kin, M = 
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Modem/BBS, N = Neigh- 
bors, and several others. I 
can then create a printout 
that lists, for example, only 
"E" (Emergency) numbers to 
post by the phone, another 
printout that includes 
CEFGHN for a home phone 
book, another one that in- 
cludes CGJM for a business 
book, and so on. 

BCL prints in a wide vari- 
ety of formats, including 
some that are predefined 
for business planners 
(DayTimer, Franklin, etc.), 
and others that print on 
regular 8.5- x 11-inch 
sheets. A book format prints 
in landscape mode on 
both sides of the paper, 
allowing you to fold it in 
half, staple it in the middle, 
and voila instant phone 
book. As the name sug- 
gests, BCL also prints 
mailing labels and Rolodex- 
style cards. It even prints 
envelopes, albeit without a 
return address. In addition. 
Useful Software sells special 
forms for various printers 
and planners at reasonable 
prices. 

The documentation for 
BCL is pretty poor, so you'll 
have to rely on a fair 
amount of trial and error to 
get the printouts you want. 
Inexperienced database 
designers would also ap- 
preciate much more in the 
way of examples on the 
creative use of the various 
code fields. Another com- 
plaint is that navigating the 
menu structure and data- 
entry screens is difficult and 
inconvenient. Due to the 
multitude of fields on the 
entry screen, mouse sup- 
port should be a high 
priority. 

However, in spite of my 
complaints, I really do like 
BCL. After four years of pro- 
crastination, the program 
finally convinced me to 
clean up and consolidate 
my electronic phone lists. 
The company promises 
some updates soon, and I'll 
be looking forward to them 
eagerly! ■ 


; FUN WITH 
■ ELECTRONICS 


^ □ 160— COIL DESIGN & 
CONSTRUCTION MANUAL 
.... $5.95. How to make RF, IF, 
audio and power coils: chokes 
and transformers. Practically 
every possible type is dis- 
cussed. 


□ PCP113— THE PC MUSIC ^ 
HANDBOOK .... $13.95. 

Learn the basics of computer 
music systems. For the pro- 
fessional musician, gifted am- 
ateur or just plain curious. 


^ □ BP297— LOUDSPEAK- 
ERS FOR MUSICIANS .... 
$6.25. Loudspeaker design 
from the musician’s point of 
view! All you need to know, 
and you should be able to de- 
sign your own after reading 
thia 


□ BP277— HIGH POWER ^ 
AUDIO AMPLIFIER CON- 
STRUCTION .... $6.25. Here’s 
background and practical de- 
sign information on high power 
audio amplifiers capable of 
300 ±400 watts r.m.s. You’ll 
findMOSFET and bipolar out- 
put transistors in inverting and 


<4 □ BP302— A CONCISE 
USER’S GUIDE TO LOTUS 
1-2-3 RELEASE 3.1 ....$6.25. 

If you are a PC user and want 
to upgrade to Lotus 1-2-3 re- 
lease 3.1 , this book can teach 
you how to do that in the short- 
est and most effective way. 


□ BP298— A CONCISE IN- ^ 
TRODUCTION TO THE MAC- 
INTOSH SYSTEM AND 
FINDER .... $6.25. This intro- 
duction for those new to the 
Mac, this book also serves as 
a quick refresher for experi- 
enced owners that have not 
used the machine in some 
time. 


MAIL TO; Electronic Technology Today, Inc. 

RO. Box 240 

Massapequa Park, NY 11762-0240 

SHIPPING CHARGES IN USA AND CANADA 

$0.01 to $5.00 ... $1 .50 $30.01 to $40.00 . $5.50 
$5.01 to $10.00 . . $2.50 $40.01 to $50.00 . $6.50 
$10.01 to $20.00 . $3.50 $50.01 and above . $8.00 
$20.01 to $30.00 .$4.50 

SORRY, No orders accepted outside of USA and 
Canada 


Total price of merchandise $ 

Shipping (see chart) $ 

Subtotal $ 

Sales Tax (NYS only) $ 

Total Enclosed $ 

Name 

Address 

City State Zip 
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FUN SOFTWARE 



By Fred Blechman 


Flying the 
Real Thing 


I t has been forty years 
since I was behind the 
stick of a fighter plane, fly- 
ing F4U-5 Corsairs with 
Fighter Squadron Fourteen 
(VF-14 "Tophatters"). How- 
ever, since 1978 when I got 
my first microcomputer, IVe 
flown every flight simulator I 
could get my hands on! 

I have over 40 flight sim- 
ulator programs for the IBM 
PC, and I have frequently 
reviewed the latest and 
greatest in this column. But, 
drawing back on my dim 
recollection of "real flying," I 



How do flight simulators stack up against the real thing? Take a 
flight with Air Combat U.S.A. and see for yourself. 


wondered how these sim- 
ulators compared with 
modern flying and air com- 
bat. At age 64 it was 
unlikely that I'd ever fly a 
fighter again, so I chose the 
next best thing — I took a six- 
dogfight flight with "Air 
Combat U.SA.," where you 
fly real airplanes in simu- 
lated air combat! 

This "Fighter-Pilot for a 
Day" program (three actual 
dogfights for $399, six for 
$495) operates from an air- 
port about 60 miles from 
my Los Angeles area home. 
Flying Italian SIAI Marchetti 


SF-260W Warrior NATO light- 
attack planes in one-on- 
one mock combat, and 
using a patented electronic 
tracking system for deter- 
mining "kills," this is as close 
as any civilian can come to 
the real thing. 

Surprisingly, as I later 
found out to my chagrin, 
non-pilots can do this, and 
do it well! These planes 
have side-by-side seating, 
with dual controls. The 
"guest-pilor flies in the left- 
hand seat, with an Instruc- 
tor-pilot in the right seat 
using the intercom to in- 
struct the guest-pilot when 
needed. 

I signed-up recently to be 
a guest pilot. After I got 
fitted with a flight suit (no G- 
suit), a hard-hat helmet and 
a parachute, we went into 
the ready room for a one- 
hour detailed briefing. "We" 
included, besides myself, 
my instructor-pilot (radio 
callsign "Hollywood"), the 
other guest-pilot (Larry), his 
son (Jim, who was giving his 
father the ride as a Father's 
Day gift), and my wife (Ev, 
who would be watching 
and photographing from 
an optional $100 Beech Bo- 
nanza chase plane). Larry's 
instructor-pilot, "Dooley," 
was out on the flight line 
checking the aircraft. 

Hollywood described the 
various modern ACM (Air 
Combat Maneuvering) 
techniques, using model 
planes on sticks to illustrate 
flight paths. I don't recall 
ever hearing about "high 
yo-yos," "low yo-yos," and 
"displacement rolls" back in 
the early 1950's. These are 
vertical maneuvers we 
probably did without nam- 
ing them — ^who remem- 
bers? Anyway, the briefing 
was very thorough and cov- 
ered about a dozen typical 


offensive and defensive 
maneuvers. 

Then we climbed into our 
neat 260-horsepower 
SF-260W's and strapped 
ourselves in. Hollywood 
made the take off after 
various radio and engine 
checks. I was amazed at 
the combined chatter with 
the tower, the chase plane, 
the other Marchetti, and on 
the intercom with Hol- 
lywood. I had a lot of 
trouble figuring out who 
was talking to whom. 

Soon after takeoff we 
rendezvoused and I got to 
fly close formation — some- 
thing I hadn't done in all 
these years, and that most 
civilian pilots never have 
the opportunity to do. Hol- 
lywood did the throttle 
jockeying while I worked 
the stick and rudder. As we 
approached the "combat 
area" for this flight (Lake 
Mathews, south of River- 
side), I practiced S-turns to 
get the feel of the controls, 
while Larry in the other 
Marchetti dropped behind 
and, following Dooley's in- 
structions, had some target 
practice getting me in his 
gunsight. Then we reversed 
positions and I got Larry in 
my sight a few times. 

After some demonstra- 
tion maneuvers, Hollywood 
let me take the first dog- 
fight without any coaching. 
We climbed to 5500 feet 
and got in position to ap- 
proach each other from 
opposite directions, passing 
wing-to-wing about 500 
feet apart. I hauled my 
plane around the sky, cran- 
ing my head inside the 
bubble canopy to keep the 
bogey in sight. 

For the first time in forty 
years I was pulling well over 
4-G, which I found very un- 
comfortable without a G- 
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suit. In Corsairs our G-suit 
started to inflate at 2-G. It 
took a couple of high and 
low yo-yos, and lots of buf- 
feting and shuddering as 
the plane approached stal- 
ling several times, but I 
finally pulled the "enem/' 
into my sights, and 
squeezed the trigger on the 
joystick. A solid tone sound- 
ed in my headphones, a 
red light on the panel 
turned on, and the bogey 
plumed a stream of smoke. 
A kill! 

My opponent, Larry 
Coles, is a 52-year old who 
had never piloted a plane. 
Following Dooley's prompt- 
ing, he smoked me in the 
next three out of five dog- 
fights! How do I know Larry, 
and not Doo!ey, was actu- 
a!!y f!ying the p!ane? A VHS 
video tape is turned on at 
engine startup in each 
plane's cockpit, using Iwo 
cameras (including a view 
through the gunsight), with 
all the radio and intercom 
yakking on the tape. Each 
guest-pilot gets to take his 
tape home. Larry sent me 
his tape, and he really was 
doing the flying! The ro!!ing, 
twisting, yanking, banking, 
and G's didn't bother him at 
all. He even got to fly loose 
formation. Larry told me 
after the flight that this was 
the most exciting thing he 
had ever done in his life — 
and that he loved going on 
roller coasters. Aha! No 
wonder he wasn't G-sen- 
sitive. 

Ho!!ywood and Doo!ey 
took over and did some 
additional maneuvers as 
demonstrations, then we 
flew back to the airport 
and had a debriefing. Both 
cockpit tapes were shown 
simultaneously on 1wo 
monitors so we could to see 
the offensive and defensive 
actions in each plane. Ab- 
solutely fascinating! 
Ho!!ywood was cool and 
deliberate; Dooley was ex- 
cited and having a ball 
with such a good student. 

"Okay," you say, "thafs 


nice for you. But how does 
this real flying compare with 
flying some of the newer 
PC flight simulators?" Well, 
there are several important 
differences and advan- 
tages to each. For one 
thing, a PC flight simulator 
doesn't cost $495 for six 
dogfights! 

You don't pu!! any rea! G's 
in a flight simulator. True, 
some of the more recent 
programs, like the outstand- 
ing "Chuck Yeager's Air 
Combat," will dim and 
blacken the screen as your 
simulator pulls high G's, but 
you don't feel a thing. Be- 
lieve me, pulling G's is tiring 
and effects your ability to 
yank the plane around. 

Another big difference is 
the ability to see the other 
airplane. "Lose sight, lose 
the fight!" In a real plane, 
even though there are 
blind spots behind and be- 
low you, or under the wings, 
generally you can maneu- 
ver your plane and turn 
your head around to see 
the other guy. With most 
simulators you can't 
smoothly scan, as you 
would with your eyes, and 
you have absolutely no pe- 
ripheral vision. 

If you don't see the other 
plane, most simulators give 
you little or no information 
on him. If you don't know 
where the other plane is, 
and his apparent path, 
you're dead meat. On the 
other hand, the computer 
program always tells the 
enemy where you are, 
where you're headed, and 
your altitude, so you are at 
a definite disadvantage. 

Also, although some sim- 
ulators now include 
digitized voices, in a real 
plane there is a lot of on- 
the-air chatter that can be 
confusing and distracting. 

You really can't get hurt in 
a simulator. Yeager lets you 
be "invincible." Various sim- 
ulators let you use many 
weapons, fly defined or 
custom missions, and navi- 
gate between waypoints. 


Instead of just smoke you 
see bit-mapped fiery explo- 
sions with pieces flying 
every which way, just like 
the combat movies taken 
from real gun cameras. You 
can also practice land- 
ings — even carrier landings, 
such as with the great "Jet- 
Fighter I!." And you can 
always walk away from a 
crash. 

In the final analysis, how- 
ever, for us civilians there is 
really nothing to compare 
with the excitement and re- 
alism of Air Combat U.SA. 
and "Sky Warriors," a similar 
East Coast operation that 
flies Beech tandem-seating 
T-34A Mentors. The experi- 
ence is recommended. 

[Air Combat USA, 230 Dale 
PI., Fullerton, CA 92633, Tel. 
800-522-7590; Sky Warriors, 
3996 Aviation Circle, Suite 
B-3, Fulton County-Brown 
Field, Atlanta, GA 30336, 
Tel.404-699-7000. The soft- 
ware mentioned can be 
ordered from any software 
dealer, or: Chuck Yeager's 
Air Combat, Electronic Arts, 
1820 Gateway Drive, San 
Mateo, CA 94404, 
Tel.800-245-4525, $59.95; 
JetFighter II Advanced Tac- 
tical Fighter, Velocity 
Development, FO.Box 875, 
Palatine, IL 60078-0875, 
Tel.708-991-0594, $69.95.) 

NEW FUN SOFTWARE 

First, some news: Elec- 
tronic Arts now offers 
product support 24 hours a 
day, seven days a week 
through a new 900 service 
(1-900-228-HINT) that uses 
pusn-button commands. It 
costs 95-cents for the first 
minute and 75-cents for 
each additional minute for 
hints and passwords for 
Electronic Arts' most popu- 
lar titles. 

Here are some recently 
announced programs that 
you can order from your 
regular software supplier. 
Suggested prices, where 
announced, are shown in 
parentheses. 

Three-Sixty Pacific com- 


bines the action and 
suspense of q combat ac- 
tion game with the 
planning and wit of a stra- i 
tegic game in "Armor Alley" 
(IBM, $39.95; Macintosh, 
$49.95). ' 

Mindcraft has released 
four products: "The Magic 
Candle Volume 2: The Four 
and Forty" is an adventure 
that has you exploring the 
dreaded realm of Gurtex, 
an ancient wellspring of evil 
(IBM, $59.95; Amiga and 
Commodore 64/128 to fol- 
low); "The Keys to 
Maramon" has you protect- 
ing the island town of 
Maramon from hordes of 
horrible monsters (Amiga, 
$49.95); "Breach 2" is a 
classic tactical space war- 
game (IBM, $29.95; Amiga, 
$49.95); "The Rules of En- 
gagemenf puts you in 
command of a fleet of star- 
ships in 24th Century 
strategic space combat 
(IBM and Amiga, $59.95). 

Interstel has announced 
the availability of "Armada 
2525," a multi-player space 
strategy game that pits 
players against five human 
or computer opponents in 
an interstellar battle to con- 
quer the galaxy (IBM, 

$49.95; Amiga to follow). 

Also from Interstel, "Utah 
Beach" is the first of a series 
of wargames that allows 
the player to relive the fa- 
mous battles of World War II 
(Macintosh, $49.95; IBM to 
follow). 

Accolade has three new 
releases. "Elvira II: The Jaws 
of Cerberus" is a sequel to 
last year's critically ac- 
claimed fantasy role- 
playing adventure (IBM and 
Amiga). "Mike Ditka Power 
Football" is a 256-color VGA 
simulation with realistic 
three-dimensional multi-an- 
gle player perspectives 
(IBM). "Les Manley In: Lost in 
LA" is a graphic whodunit 
mystery adventure in which 
Les tries to determine who is 
kidnapping the biggest 
stars in Hollywood (IBM, 
$59.95). ■ 
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By Joseph J. Carr, K4IPV 


Build a 
Spectrum 
Analyzer 


ANTENNA 

MIXER 


A t one time, spectrum 
analyzers were found 
only in the most well- 
equipped engineering lab- 
oratories. Spectrum 
analyzers are devices that 
are used to display signal 
amplitude along the ver- 
tical axis and frequency 
along the horizontal axis on 
an oscilloscope's CRT Such 
devices typically cover a 
rather wide frequency 
range. That allows them to 
"spof' signals over wide 
portions of the electromag- 
netic spectrum. 


When intermodulation oc- 
curs, any number of 
frequencies might be in- 
volved. A spectrum analyzer 
allows the engineer to cor- 
relate signals on the CRT 
with the Interference. 

Another use for the spec- 
trum analyzer Is as a 
panadpter. Basically, a nar- 
row-band spectrum 
analyzer thafs designed to 
operate at the intermedi- 
ate frequency (IF) of a 
receiver, it is connected be- 
tween the output of the 
mixer and the input of the 
first IF filter. The panadapter 
allows continual visual 
monitoring over a narrow 
band of frequencies cen- 
tered around the receiver's 
IF allowing you to analyze 
the spectral content of a 
single received signal, or it 
can be used to analyze 
spectral content over a 
larger band of frequencies 
(up to a few hundered kHz). 
One use for a panadapter 
in ham applications would 
be to look for quiet spots on 
a band. 

HOW IT WORKS 

Figure 1 shows the block 
diagram of a typical spec- 
trum analyzer. The input is 
coupled to an RF mixer, 
where it is mixed with the RF 
output of a local oscillator 
(LO) that consists of a volt- 
age-tuned, variable- 
frequency oscillator 
(VTVFO), whose in- 
stantaneous frequency is 
controlled by the output of 
a sawtooth generator; that 
signal also controls the X- 
axis deflection on the os- 
cilloscope. 

The output of the mixer 
circuit is filtered to retrieve 
the difference frequency 
(RF - LO), or IF of the ana- 
lyzer. The output of the filter 
is then amplified and fed to 


a detector to produce a 
DC level. As the LO signal 
mixes with the incoming RF 
deflections or "blips" on the 
trace indicate the spectral 
content of the band of in- 
terest. 

SAMPLE HOMEBREW 
CIRCUIT 

Figure 2 shows the sche- 
matic diagram for a simple 
spectrum analyzer, whose 
RF front-end is built around 
an NE602N double-bal- 
anced mixer (U1). (The 
NE602N is available from 
DIgl-Key Corp., PO Box 677, 
Thief River Falls, MN 
56701-0677; Tel. 
800-344-4539.) The 
NE602N's internal oscillator 
Is used as the VTVFO in this 
circuit. Its configuration is 
similar to that used In the 
band sweeper discussed 
last month. 

Applying a sawtooth 
waveform to V^ causes LI1 to 
sweep from the frequency 
obtained when the 
sawtooth is zero up to the 
frequency obtained when 
the sawtooth is at its max- 
imum value. The signal 
produced by LH's internal 
oscillator as a result of the 
applied sawtooth wave- 
form is mixed with the 
incoming signal from the 
antenna (ANT1), which is 
coupled through a pair of 
colls (L2 and L3) to pins 1 
and 2 of U1. 

There of two options for 
L2 and L3. The first option is 
to use a 10.7 MHz, transistor- 
radio type, IF transformer 
(IFT) for L2 and L3. To use 
the IFT in that capacity, the 
small capacitor must be re- 
moved (or crushed). The IFT 
windings must then be re- 
versed in the circuit; that is 
the primary of the IFT is 
connected as the second- 
ary and vise-versa. The 
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Fig. 1. Block diagram of a spectrum analyzer. 


HOW IT’S USED 

Federal Communicationj 
Commission (FCC) engi- 
neers use spectrum 
analyzers to keep track of 
signals within an area by 
detecting stations as they 
come on and go off the aii 
They also use spectrum 
analyzers to see how much 
second and third harmon- 
ics are being radiated from 
a transmitter; the less, the 
better. A spectrum analyzei 
can also be used to deter- 
mine the effectiveness of a 
transmitter's tuning circuitry, 
or to test the effectiveness 
of antenna-tuning units. 

In addition, spectrum 
analyzers might be used to 
find the source of elec- 
tromagnetic interference. 
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Fig. 2. The schematic diagram for the spectrum analyzer circuit. The circuit is built around an 
NE602N, which is supported by several semiconductors and passive components. 


second option is to wind 
your own coils. The 1wo coils 
con be wound on a single 
a T-37 or T-50 red or yellow 
torroidial core in trans- 
former fashion. First wind 18 
turns of #26 enamel 
coated wire on the core for 
L3. For L2, wind 3 to 4 turns 
of the same wire on the 
core. 

The output of U1 (the dif- 
ference or IF signal) is 
applied to FIL1 — a 4-kHz 
wide, 455-kHz (center fre- 
quency), AM ceramic filter 
(also available from Digi- 
Key), which determines the 
circuifs IF range. From FIL1, 
the IF signal is fed to U2 (an 
MC1350P RF/IF amplifier) for 
amplification. The output of 
U2 is coupled to D2 (a 1N34 
germanium diode), which is 
used as an AM detector, via 
T1 (a 455-kHz IF transformer), 
and is applied to the Y-axis 
of an oscilloscope. 

Diode D1, an NTE614 
varactor diode with a ca- 
pacitance of 33-pF allows 
UTs internal oscillator to be 
tuned from 10 MHz to 15 
MHz. The varactor diode 
used in your unit will de- 
pend on the frequency 
coverage desired. For 
many HF circuits, diodes 


PARTS LIST FOR THE 
SPECTRUM ANALYZER 

SEMICONDUCtORS^ ^^ ^^^^ ^ ^ ^ ^ ^ ^ ^ ^ 

01— NE602 double-balanced mixed, integrated circuit 

02 — ^MC1350P RF/IF amplifier, integrated circuit 
Dl — NTE614 33-pF varactor diode 

D2 — 1N34 or 1N60 germanium diode 

RESISTORS 

(All fixed resistors are K4-watt, 5% units.) 

R1 — 1000-ohm 
R2 — 470-ohm 
R3 — 1500-ohm 
R4, R6-4700-ohm 
R5 — lOO-ohm 

R7— 10,000-ohm potentiometer 
R8, RIO— 20,000-ohm 
R9— 47,000-ohm 

CAPACITORS 

Cl, C2-—i00-pF, ceramic-disc 
G3, C5— .068*pF, ceramic-disc 
C4, C6 — .01-|xF, ceramic-disc 
C7, C8, C10-^.l-fjiF, ceramic-disc 
C9, Cl 1, C 14— .05- jxF, ceramic-disc 
C12—3-fJiF, 16- WVDC, electrolytic 
Ci3 — ^See text 

INDUCTORS 

LI — ^2.5-jjiH (see ext) 

L2— See text 
L3— See text 

T1 — 455-kHz IF transformer (Digi-Key part #TK-1301 or 
equivalent) 

ADDITIONAL PARTS AND MATERIALS 

FILl--455-kHz ceramic filter (Digi-Key part #TK-2330, or 
similar) 

Bl— 9-volt transistor-radio battery 
SI— SPST switch 

Perfboard materials, enclosure, Amidon L-57-2 or similar 
insulated coil form, battery holder and connector, etc. 



Fig. 3. Here's an alternate 
tuning network for the 
spectrum analyzer. 



This trace shows a single 
frequency from a signal 
generator. 


with maximum capaci- 
tances of 33 pF 100 pF or 
365 pF are exceptable, but 
keep in mind that the fre- 
quency change is the 
square root of the capaci- 
tance change. Inductor LI, 
a 2.5-|xH homebrewed unit 
wound on an Amidon 
L-57-2 shielded coil form, 
must resonate at the desir- 
ed frequency, given the 
capacitance of Dl. The 
number of turns needed for 
LI depends on the wire 
diameter used and will 
have to be determined ex- 
perimentally. To reduce the 
frequency range, or custom 
tailor the circuifs tuning 
range, a fixed or variable- 
trimmer capacitor (Cl 3) 
can be shunted across Dl. 
The value of Cl 3 depends 
on the desired tuning 
range. 

ALTERATIONS 

The input to the circuit 
can be altered, as shown in 
Fig. 3, so that a DC voltage 
can be combined with the 
sawtooth waveform. That 
would allow the center fre- 
(Continued on page 89) 
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DX LISTENING 


T he holiday period long 
has been recognized 
by DX'ers as a prime time 
for shortwave listening. A lot 
of that has to do with the 
fact that we're in the heart 
of the winter DX season, in 
the northern hemisphere, 
the colder months bring 
quieter listening condi- 
tions— less static and band 
noise — meaning that the 
signals often are sharper 
and clearer. 

In addition, the nights are 
longer and that means 
more opportunity to tune 
the lower frequencies, the 
so-called nighttime short- 



Alegres Fiestas,’ or happy holidays, is the wish expressed on 
this modernistic and electronic greeting sent to SWL’s by 
Colombian shortwave station. La Voz de Yopal. 

wave bands that require 
paths of darkness between 
the stations and the lis- 
tener's location. And in 
addition to improved listen- 
ing conditions during the 
Christmas/New Year holiday 
period, there are oppor- 
tunities to hear stations that 
you otherwise might not log 
too readily. 

Christmas Eve, for in- 
stance, is a good 
opportunity to tune in 
Spanish-speaking stations 
of South America. Some 
Latin stations that normaily 
sign off earlier in the eve- 
ning will stay on the air later 
to broadcast Roman Cath- 
olic midnight Mass from 
local churches or cathe- 
I drals. 


By Don Jensen 


Tis the 
Season for 
SWL’ing! 


Even if church services 
are not part of the ex- 
tended broadcasts on 
Christmas Eve, stations in 
both Latin America and 
West Africa may be on 
beyond their locai midnight 
hour with musical dedica- 
tions and Christmas 
favorites. Because of the 
time differences, listeners in 
the U.S. and Canada can 
find interesting listening op- 
portunities from late 
afternoon on December 
24 — ^when midnight arrives 
in West Africa— to the late 
night hours when South 
American stations are still 
on the air. The programs, of 
course, are primarily for do- 
mestic audiences, so the 
broadcasts will usually be in 
a language other than En- 
glish, with the exception of 
some African countries, 
such as Nigeria. 

Although the larger Inter- 
national shortwave 
broadcasters— those high- 
powered outlets that reg- 
ularly beam transmissions to 
North America — probably 
will not be expanding their 
scheduled hours during the 
holiday period, they no 
doubt will offer special 
Christmas programming. 

How do the Dutch, Swiss, 
Austrian, and Swedish 
Christmas traditions differ 
from our own? Listen to 
Christmas concerts by or- 
ganists in some of Europe's 
magnificent cathedrals, by 
some of the continenfs 
finest philharmonics. Inter- 
national broadcasters 
usually offer plenty of spe- 
cial holiday programming 
with a local flavor. 

For those Intrigued by 
tuning in the unlicensed "pi- 
rate" shortwave stations, the 
holiday period offers a 
good number of listening 
targets. Who knows which 


ones will turn up? Will they 
be some of the longtime 
"pirate" operations or 
something brand new? I 
suspect that some, if not 
many, of the "pirate" broad- 
casters are students, so the 
school and university Christ- 
mas recess offers the time 
to get those illicit programs 
on the air. 

Although the enforce- 
ment of laws and 
regulations against un- 
licensed shortwave pirates 
is (at best) sporadic. 

Federal Communications 
Commission monitoring 
seems even more lax dur- 
ing the holiday season. In 
short, the bootleg broad- 
casters have recognized 
that they can get away with 
it easier and more safely 
during the Christmas-New 
Year period. So if you're 
looking for those holiday 
"pirates," a good area of 
the bands to patrol is be- 
tween 7,400 and 7,600 kHz 
during the late afternoon 
and evening hours. 

In Europe — ^where un- 
licensed operators have 
been doing their thing for 
longer than their counter- 
parts on this side of the 
Atlantic — ^there are often 
special tests arranged for 
North American SWL's dur- 
ing Christmas time. They, 
like their Yankee counter- 
parts, use mostly low- 
powered transmitters. So it 
is rare that European pirate 
signals actually make It 
across the ocean. However, 
each season, U.S. and Ca- 
nadian SWL's living on the 
eastern part of the con- 
tinent usually manage to 
log one or two of those 
special transmissions. 

Christmas tests by British 
and Continental European 
"pirates," or "free radio" as 
they prefer to be called. 
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concentrate mostly around 
15,000 kHz during our 
daytime hours; around 
6,200^,400 and 
7,400-7,600 kHz during our 
nighttime. 

STOCKING STUFFERS 

Okay, SWL's, tune out now! 
This segment is for your 
spouse who is looking for a 
little SWL gift to tuck into 
your Christmas stocking. I 
presume that most of the 
holiday shopping is already 
done. If the plan is to buy 
your SWL'ing partner that 
portable SW receiver, I 
imagine that the purchase 
already has been made. 
What I'm talking about here 
is the relatively inexpensive 
gift that you can order by 
phone at the last minute. 

How about an SWL 
clock? Every listener needs 
one to keep tabs on the 
time as he or she listens. 
Preferably, it should be a 
digital type that displays 
hours in the 24-hour system 
(with the f^lVI. hours dis- 
played as 13:00 to 24:00). 
The MFJ-109 is such a clock, 
with a dual display that 
shows both local time and 
Universal Coordinated 
Time — ^the "UTC" interna- 
tional reference standard 
used by foreign broad- 
casters and SWL's. It has a 
24-position slide switch to 
show the local time in ma- 
jor world cities. The MJF-109 
is battery powered, has an 
alarm, and is smaller than a 
paperback novel. It costs 
under $20 and can be pur- 
chased from Universal 
Radio (800-431-3939). 

The 1991 Passport To 
World Band Radio (a 400- 
page SW station listing) 
available in English and 
other languages gives fre- 
quencies and schedules in 
easy-to-use chart form. Cne 
of the best of its kind, it also 
contains reviews and infor- 
mation on shortwave 
receivers that are on the 
market today. A must for 
every serious listener, it is 
priced at around $15 and is 


available in many book 
shops and electronics deal- 
ers, including Grove 
Enterprises (704-837-9200). 

Another book for those 
who tune the shortwaves to 
find out whafs happening 
around the globe is 
Muzzled Media. Its theme is 
how you can keep up with 
world news, as it happens 
and from where it happens, 
through international 
broadcasting. It can be or- 
dered for about $9 from the 
publisher, Tiare Publications 
(414-248-4845). 

Gilfer Shortwave 
(800-445-3371) has logging- 
report forms that are both 
inexpensive and useful for 
keeping written records of 
all the stations that an SWL 
tunes. 

Your favorite SWL can au- 
tomate his listening with a 
Novex RC2010 cassette 
controller. It works with 
many popular Sony, Pan- 
asonic, Sangean, and 
Realistic portable receivers 
with clock-timer units. In 
conjunction with a cassette 
recorder, it allows a listener 
to automatically record SW 
programs while away from 
home or sound asleep. The 
cassette controller is avail- 
able for about $40 from 
Electronic Equipment Bank 
(800-368-3270). 

And for those chilly winter 
mornings when your SWL'er 
drags out of bed to tune in 
some elusive Asian broad- 
caster, perhaps a sturdy, 
attractive coffee mug 
would be the ticket. Univer- 
sal Radio (see above) has a 
nice one — blue ironstone 
ceramic with a map illustra- 
tion and the slogan, "Listen 
to the World" — for under $5. 
With those suggestions, I 
add my wishes for a happy 
holiday season for all SWL's 
and their families! 

DOWN THE DIAL 

This is the section of our 
monthly column devoted to 
whafs on the air, and when 
and where you can tune to 
find the stations. All times 


are given in Universal Coor- 
dinated Time (UTC). 

As always, I welcome your 
listening tips, as well as your 
comments and questions 
about SWL'ing. And while 
you're at it, send along a 
photo, if you wish, showing 
you and your SWL'ing setup. 
I'll be running as many of 
those as I can in future 
columns. Write to DX Listen- 
ing, Popular Electronics, 
500-B Bi-County Blvd., Farm- 
ingdale, NY 11735. 

BANGIADESH— 15,208 
kHz. Radio Bangladesh at 
Dacca is noted in the east- 
ern U.S. on this frequency, 
not the announced 15,200 
kHz, at around 1230 UTC. A 
parallel frequency, 17,750 
kHz, is usually covered by 
interference. 

MALTA^9,765 kHz. The 
Voice of the Mediterranean 
broadcasts from this island 
nation with English pro- 
gramming that is heard at 
around 0645 until a lan- 
guage change at 0700 


UTC. There may be some 
interference, however. 

PORTUGAL— 9,705 kHz. 
Radio Portugal International 
has been heard with its 
English transmission, news 
and weather plug, and 
Portuguese folk music be- 
fore its 0230 UTC signoff. 

TAHITI— 11,825 kHz. RFO, 
which is "shorthand" for 
Societe National de Radio 
Television Francaise d'Outre 
Mer, at Papeete on this 
mid-Pacific paradise oper- 
ates on this frequency 
during the late-night hours 
in North America. Listen in 
during the 0500 to 080 UTC 
period for programming in 
French and Tahitian, includ- 
ing some wonderful island 
music! ■ 


Credits: Tom Sundstrom, NJ; 
Mike Hardester, NC; John Car- 
son, OK; Rufus Jordan, PA; 
Ernie Behr, ONT ; Arthur 
Cushen, New Zealand; Dan 
Ferguson, VA; North American 
SW Association, 45 Wildf lower 
Road Levittown, PA 19057. 


Shortwave Listening 
Guidebook 


by Harry Helms 

The world is talking on shortwave radio, 
and here’s the book that tells you how to 
listen in! In direct, nontechnical language, 
Harry explains how to get the most from 
your shortwave radio. Its 320 heavily 
illustrated pages are filled with practical 
advice on: 

• antennas 

• when and where to tune 

• selecting the right radio for you 

• accessories 

• reception techniques 

Learn how to hear 
the BBC, Radio 
Moscow, ham radio 
operators, ships at 
sea, even Air Force 
One! Includes 
hundreds of 
frequencies for 
stations around the 
world and the times 
you can hear them. 



Only $16.95 plus 
$3.00 shipping 
(CA residents 
please indude 
sales tax). 


HieKText 

Publications, Inc. 
7128 Miramar Road 
Suite 15L, San Diego, CA 92121 
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POPULAR ELECTRONICS 


By Charles D. Rakes 


Take an 
Electronics 
Holiday 


S easons greetings cir- 
cuiteers! In keeping 
with the season, we are 
going to shore o pair of fun 
circuits. Our first circuit is on 
animated bell, consisting of 
several LED's arranged so 
that they form a three-bell 
outline. The bell arrange- 
ments are electronically 
controlled so that the light- 
ing sequence gives the 


LED's. As each group of 
LED's is sequentially switch- 
ed on and off so that the 
bell outline appears to shift 
positions, creating the illu- 
sion of movement. 

To accomplish the ap- 
parent animation, two 
gates (Ut-o and U1-b) of o 
4001 CMOS quod 2-input 
NOR gate ore configured os 
a low-frequency ostable os- 



Counter U2 — ^which has 10 
decoded outputs, but is 
connected in o count three 
and recycle configura- 
tion — advances one count 
per pulse, causing pins 3, 2, 
4, and 7 (which correspond 
to outputs 0-3) to sequen- 
tially go positive. 

The first clock pulse forces 
pin 3 of U2 high, turning on 
Q1. That grounds the cath- 
odes of LED's 1-12, causing 
them to light, producing the 
first bell outline. The second 
pulse forces pin 2 of U2 
high (and pin 3 low), which, 
in turn, causes Q2 to turn 
on, and Q1 to turn off. With 
Q2 turned on, the second 
set of LED's (LED's 13-24) 
light, causing the bell out- 
line to appear to have 
shifted positions. The third 
pulse turns Q2 off and Q3 
on, lighting the third set of 
LED's, and gives the ap- 
pearance that the bell 
outline has once again 
shifted. 

On the fourth clock pulse, 
pin 7 of U2 (which is tied to 
U2's reset terminal at pin 15) 
goes high. That causes U2 
to reset to zero, once again 
causing pin 3 to go high, 
lighting the first bell outline, 
and the sequence is re- 
peated. 

Figure 2 shows the basic 
overlapping three-bell out- 
line. However, if more bell 


appearance of movement. 
Ifs just perfect for the com- 
ing holiday. 

ANIMATED BELL 

Figure 1 is the schematic 
diagram of the bell anima- 
tion circuit. Each of the 
three bell outlines in the 
circuit consist of twelve 


cillator, with its operating 
frequency set by the values 
of C2, R13, and R14. The 
circuit's oscillating frequen- 
cy can be altered by 
adjusting R14. The oscillator 
output at pin 4 of Ul-b is 
fed to the clock input of U2 
(a 4017 CMOS decade 
counter/divider) at pin 14. 


puts, connect U2's reset 
input at pin 15 to the output 
pin thafs one greater than 
the number of bells that are 
used in your display. 

For instance, if you want 
to used five bells instead of 
three, you'd have to con- 
nect pin 15 to output 5. 
(Remember output 0 at pin 
3 is the first output to go 


80 




PARTS LIST FOR THE 
ANIMATED BELL 


SEMICONDUCTORS 

U1 — 4001 quad 2-input nor gate, integrated circuit 
U2— 4017 decade counter/divider, integrated circuit 
Q1-Q3 — 2N3904 general-purpose silicon NPN transistor 
LEDI-LEDBO — Light-emitting diode 

RESISTORS 

(All fixed resistors are ^/4-watt, 5% units.) 

Ri_R9^70-ohm 

R10-Ri2---1000-ohm 

R13__47, 000-ohm 

R14 — 100,000-ohm potentiometer 

ADDITIONAL PARTS AND MATERIALS 

Cl — 470-fxF, 16-WVDC, electrolytic capacitor 
C2— 4.7-p.F, 16-WVDC, electrolytic capacitor 
Perfboard materials, enclosure, IC sockets, 9- volt power source, 
wire, solder, hardware, etc. 


TONEOUT 
TO AMP. 


POSITIVE 

PULSE 

FROM CLOCK 


1/2 LM1458 


Fig. 4. The tone chime circuit shown here can be added to the 
animated bell to give the original circuit that extra flare. 


PARTS LIST 
MUSICAL 


RESISTORS 

(All fixed resistors are 14- watt, 5% units.) 

Rl--~1000-ohm 

R2 — i-megohm 

R3— 100,000-ohm 

R4, R5— 2200-ohm 

R6 — lOOO-ohm potentiometer 

CAPACITORS 

Cl, C2 — .01-|xF, ceramic-disc 
C3 — 0.1-|xF, ceramic-disc 
C4--47-P.F, 16-WVDC, electrolytic 

ADDITIONAL PARTS AND MATERIALS 

Ul— -LM145S dual op-amp, integrated circuit 
Perfboard materials, enclosure, IC socket, 12- volt power source 
wire, solder, hardware, etc. 


\ BELL C 
O \ LED26-36 


3 3/4 INCHES 


" BELL 
LED13--24 


3 1/8 INCHES 


Fig. 2. The 36 LED's of the bell animation circuit are grouped by 
12 and arranged to form three bell outlines. Here is the layout of 
the basic overlapping three-bell outline. 
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Fig. 3. Additional LED -bell outlines can be added to the circuit 
using this diagram as a guide. Simply connect pin 15 of the 
counter to the output that corresponds to the number of bells plus 
one. See the text for more information. 


high, which in this instance 
is considered as the first 
output.) If you want to use 
oil 10 of U2's outputs, tie pin 


CONNECT TO DESIRED 
COUNT PLUS ONE. 

FOR AlOCOUNT 
TIEPIN IS TO GROUND 
(SEE TEXT) 


-OCLOCKINPUT 


15 to ground. Of course, 
any increase in LED strings, 
must be accompanied by 
o corresponding increase 


in driver transistors. You can 
also use the basic circuit to 
animate other objects, such 
os o star, o boll, or even o 
Christmas tree. 

TONE CHIME 

Our second circuit for this 
month is o simple add-on 
musical-chime. You con 
odd the chime circuit to the 
animated bell circuit in Fig. 

1 to jazz up the project, 
making the bell appear to 
ring os it swings. 

In Fig. 4, half of on 
LM1458 dual op-omp (Ul-o) 
is configured os o modified 
active filter whose gain is 
controlled by R6. If the gain 
is set too high the circuit will 
go into oscillation at the 
filter's resonant frequency. 

By adjusting the gain to just 
below the point of oscilla- 


tion, the circuit can be 
triggered with o positive 
pulse, causing it to give out 
o short ringing signal at the 
filter's resonant frequency. 

The chime-oscillotor's out- 
put is buffered from external 
loading by the second op- 
omp, Ul-b, which is config- 
ured os o voltage follower. 
The input of the chime- 
oscillator circuit con be ac- 
tivated by the output of the 
clock generator or any of 
the 401 7's outputs in the 
animated bell circuit. Con- 
nect the chime's input to 
the desired trigger source 
and set R6 for o ringing 
output. The chime os- 
cillator's frequency may be 
increased by lowering the 
values of Cl and C2, or 
decreased by increasing 
the values. ■ 
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SCANNER 

SCENE 


By Marc Saxon 


To Catch a 
Thief 


W e know of something 
that will fit just beauti- 
fully into that stocking that 
youVe hung by the 
chimney with care. And, 
when the family comes 
over to visit for the holidays, 
it will give you a good 
reason to hide in your room 
so you won't have to kiss 
Aunt Bertha. 

Ifs the new ACE Commu- 
nications handheld scanner 



Put the AR-IOOO-XC handheld scanner on your Christmas list if 
you want the gift of extensive coverage — 1000 memory channels 
and a frequency coverage from 500 kHz right through the 
microwave frequencies . 


known as the AR-IOOO-XC. 
Coverage? You want 
coverage? Try 1000 memo- 
ry channels and a 
frequency range that be- 
gins at 500 kHz and goes 
straight through to 1300 
MHz. No gaps in frequency 
coverage means that it 
starts out at the low-fre- 
quency end of the AM 
broadcasting band, goes 
up through the shortwave 
(HF) bands, into all of the 
scanner bands, the FM/TV 
bands, and right on into 
microwave frequencies. 

AM, NFM, and WFM 
modes may be selected at 
any frequency. Twenty-six 
front-panel keys are used to 
program the AR-IOOO-XC. 
Pairs of upper and lower 
limits for bands to be 
searched can be stored in 
ten separate search-mem- 
ory locations. All information 
is stored in a permanent 
memory. Other features in- 
clude a selectable single 
priority channel, keyboard 
lockout, BNC antenna con- 
nector, and a backlit 
display for night use. The 
LCD readout itself offers 21 
separate prompting annun- 
ciators to aid the user in 
operating the unit. 

The scanner measures 
less than 7 inches high by 
2 X 2 inches wide by V /2 
inches deep, and weighs 12 
ounces. The published 
specifications for sensitivity 
are better than 0.35 \xS/ at 
12-dB Sinad in NFM mode, 
and1.0-|jLVat10-dBS/N in 
AM mode. The suggested 
retail price is $429, and that 
includes a 120 VAC-to-12 
VDC adapter/charger, a DC 
cigarette-lighter plug/ 
charger cord, a flexible an- 


tenna, a carrying case, and 
rechargeable batteries. For 
further information, contact 
Ace Communications, 

10707 East 106th Street, Fish- 
ers, IN 46038. 

SCORE ONE FOR 
SCANNER USERS 

Sometimes scanner 
owners take some flak for 
listening to police transmis- 
sions, but there's a flip side 
to that coin. A number of 
readers were thoughtful 
enough to send us a clip- 
ping from the Muskegon 
Chronicle, in Michigan. 

It told the story of a man 
driving his truck who spot- 
ted a bicycle lying out in 
the middle of the country 
road. When he stopped 
and got out to investigate, 
he thought he spotted a 
few teens hunched over in 
the nearby woods. He 
yelled over to ask about the 
bike. Getting no reply, he 
yelled over again. 

At that point, one of the 
figures stood up. It was a 
man who ran deep into the 
woods. The other person in 
the woods was a woman, 
who had earlier been walk- 
ing along the road when 
the man on the bike rode 
up, stopped, got a bear 
hold on her, and dragged 
her into the woods in an 
attempted assault. She was 
hysterical, and covered with 
scratches and scrapes. 

Sheriff's deputies and po- 
lice were immediately 
summoned, and a descrip- 
tion of the suspect was 
broadcast over area agen- 
cy radio systems. A police 
tracking dog was also put 
on the trail. Many residents 
in the area heard the sus- 
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pecfs description on their 
scanners and come for- 
ward to report to poiice 
information concerning the 
suspecfs direction of trovei. 
He was captured after a 
chose. Sgt. Doniei Jac- 
obsen, of the Muskegon 
Township Poiice, was 
quoted os stating, "If it 
hadn't been for citizens lis- 
tening to their scanners, we 
probably wouldn't hove 
caught him." 

FREQUENCY FINDER 

We enjoy finding fre- 
quencies for readers, but 
sometimes the requests that 
come in look to be geared 
to moke It os difficult os 
possible for us to answer. 

For instance, Greg Pruitt of 
Alpharetta, GA wonts to 
know the frequency of the 
Scottish Rite Hospital. May- 
be If we were more familiar 
with the geography of 
Georgia, we'd have known 
that the hospital is an Atlan- 
ta facility. (Greg never 
mentioned that). We spent 
quite a bit of time attempt- 
ing to run the place down 
in Alpharetta, without suc- 
cess. Finally, we located the 
hospital in Atlanta and 
found that ifs licensed on 
464.525 MHz, plus all of the 
MED channels between 
463.00 and 463.125 MHz. 

Next, Andy Peterson, 
Elburn, IL, hoped we could 
let him know the frequen- 
cies used by the State Youth 
Center Prison not far from 
his location, and also the 
frequency used by the high 
school he attends. Andy 
supplied a very detailed 
description of the radios 
used by the school person- 
nel, but gave not one clue 
as to the name or location 
of either the school or the 
prison. Simply checking list- 
ings under the community 
of Elburn produced no likely 
candidates, so It looks like 
we drew a blank on Andy's 
requests simply because of 
insufficient information sup- 
plied as clues. 

We don't need a lot, and 


we are anxious to help. But, 
please give us as much 
information as possible and 
don't assume that just be- 
cause local information Is 
second nature to you, we 
are able to fill in all of the 
blanks here at our end. 

ALL AT SEA 

Ship-to-shore (marine-op- 
erator) telephone calls can 
get Interesting at times. In 
addition, those stations offer 
some good opportunities 
for seeing how many dif- 
ferent stations you can 
copy from your location. 

The stations dot the North 
American coastlines, navi- 
gable rivers and Inland 
waterways, and larger 
lakes. Most areas are within 
range of at least several of 
these stations, and some 
busy areas have stations 
using several different fre- 
quencies. 

The warmer months 
cause these channels to 
become so jammed with 
stations that much of what 
you hear is total chaos. In 
the winter, though, the 
channels are still active and 
you get a much better 
chance to hear some of 
those distant operators, and 
to see how efficient your 
station is. 

The channels used for 
ship-to-shore calls start at 
161.80 MHz, and go up in 
25-kHz steps to 162.00 MHz. 
Note that 162.025 MHz is 
used only in limited areas. 
Including Puget Sound, the 
St. Lawrence Seaway, and 
the Great Lakes (except 
Lake Michigan). 

SEE YOU NEXT YEAR! 

Let me close for this 
month by wishing everyone 
a joyous holiday season 
and a happy New Year. 

Lefs hear from you in the 
coming year! Send ques- 
tions, ideas, frequencies, 
clippings, or whatever to 
Scanner Scene, Popular 
Electronics, 500-B Bi-Coun- 
ty Blvd., Farmingdale, NY 



All tools 
& test equip- 
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for hobby or work! 

Electrical, 
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computers, 
communica- 
tions, sound 
systems - 
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meters and 
other equip- 
ment you 
need to do a 
professional 
job! 

Top technicians and field service 
personnel prize their Jensen tool 
kits. Our new 232-page Master 
Catalog will show you why. You'll 
discover hard-to-find items, the 
latest high-tech developments, 
soldering stations, wire & cable 
accessories and many more quality 
products you want and need. 
Send for your free copy today! 

JGNSGN TOOLS INC 

7815 South 46th St., 
Phoenix, AZ 85044-5399 
Phone: (602) 968-6231 
FAX: (800) 366-9662 
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LEARN VLR 
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EARN UP TO $1000 A WEEK, WORKING 
PART TIME FROM YOUR OWN HOME! 



THE MONEY MAKING OPPORTUNITY 


OF THE 1990’S 

IF you are able to work with common small hand 
tools, and are familiar with basic electronics (i.e. able 
to use voltmeter, understand DC electronics). . . . 
IF you possess average mechanical ability, and have a 
VCRon which to practice and learn. . . .then we can 
teach you VCR maintenance and repair! 

FACT: up to 90% of ALL VCR malfunctions are due to 
simple MECHANICAL or ELECTRO-MECHANICAL 
breakdowns! 

FACT: over 77 million VCRs in use today nationwide! 
Average VCR needs service or repair every 12 to 18 
months! 

Viejo’s 400 PAGE TRAINING MANUAL (over 500 pho- 
tos and illustrations) and AWARD-WINNING VIDEO 
TRAINING TAPE reveals the SECRETS of VCR mainte- 
nance and repair— “real world” information that is 
NOT available elsewhere! 

Also includes all the info you’ll need regarding the 
BUSINESS-SIDE of running a successful service op- 
eration! INFORMATION 

CALL TOLL-FREE 1-800-537-0589 

Or write to: Viejo Publications Inc. 

5329 Fountain Ave. 

Los Angeles, CA 90029 Dept. PE 
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SHIRT-POCKET RADIO 

(Continued from page 36) 


few buyers, and so any further tech- 
nical development would be a wasted 
effort. 

Radios this small also had a serious 
image problem. In the post-war years, 
Americans, finally freed of the great de- 
pression and the privations of wartime 
rationing and shortages, were not 
clamoring for downsized products of 
any kind; "big" was in. Adding to the 
shirt-pocket sefs difficulties was its re- 
semblance — in appearance and ear- 
phone-only operation — ^to late-forties' 
hearing aids. Few trendy adults would 
have been eager to embrace such a 
product. 

Luckily that interpretation did not last. 
In fact, during the late 1950s, transistor 
shirt-pocket radios were selling an- 
nually by the millions; a mass market 
had finally materialized. Ironically, it was 
American teenagers who were putting 
these sets in their pockets (and purses) 
and earphones in their ears. The shirt- 
pocket radio became the badge of 
rock-and-roll's first generation. Long 
championed by youthful experimen- 
ters, the shirt-pocket radio had come 
home to young Americans. ■ 


SW/VHF CONVERTERS 

(Continued from page 58) 


or other source within the allowable 
range and dispense with the voltage 
regulator IC. 

You can modify this circuit to operate 
in the low-band VHF region. First you 
must dispense with the local-oscillator 
components (C3, C4, and XTAL1) and 
use a 49-MHz TV-IF transformer with the 
capacitor crushed for T1. Then connect 
the voltage-tuned oscillator circuit 
shown in Fig. 6 to pin 6 on U1, leaving 
pin 7 of that chip unconnected. The 
oscillator circuit can be tuned over a 
wide range because it uses a "varactor 
diode" instead of a mechanical varia- 
ble capacitor. A varactor is a diode that 
has a junction capacitance that is a 
function of the applied reverse bias 
voltage (which is derived from Vy). Any 
of several available varactor diodes 
can be used at VHFfrequencies, includ- 
ing the NTE610 and the NTE614. 

Frequency converters are often con- 
sidered "magical arf' circuits, but in re- 
ality they are quite simple. The 
guidelines in this article should be 
enough to help you design and build 
your own converters and take the mys- 
tery out of the "magic." ■ 
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The Portable Radio in American Life 


by Michael Brian Schiffer 

Here's a new bookfor all radiofans. It traces the history of the 
device from the 1890s through the transistor revolution and 
shows how it reflects trends in our culture and industry. 
This 8V^ X 11 hardcover volume with more than 450 illustra- 
tions makes a great gift! Send $45.00 (+$3 for mail order) to: 

The University of Arizona Press 

1230 N. Park Ave., Tucson AZ 85719 


Visa/MasterCard, call 1-800-426-3797 
for delivery in time for the holidaysl 
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Our annual gift 
to advertisers — 
audited circulation 


W e know advertisers want 
the best circulation value 
for their advertising dollar. As 
a publisher, we need to verify 
that our circulation is helping 
advertisers reach their target 
markets and potential 
customers all year long. 

That’s why our annual gift to 
advertisers is subjecting our 
records to independent veri- 
fication by the largest and 
oldest circulation auditing 
organization in the world - 
the Audit Bureau of Circula- 
tions. 

In fact, 4,800 advertisers, 
publishers and advertising 
agencies rely on ABC for 
audited circulation data. An 
ABC audit means that our cir- 
culation records are regularly 


checked and verified by ABC 
auditors and findings are pub- 
lished in a concise report. 

We have a year-round commit- 
ment to providing this verified, 
audited circulation information 
to advertisers. 

Audited circulation — it’s our 
gift to you. 


Audit Bureau 
of Circulations 

Member 
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THE MUSIC-ON-HOLD BOX 

[Continued from page 55) 


Press switch S1; the LED should light 
and stay lit until power is removed. The 
music will begin to play within two sec- 
onds of closing S1. Don't worry (if you 
are using a speaker) if the volume isn't 
loud enough to hear comfortably; the 
chip requires an additional transistor to 
drive a speaker. There will be ample 
drive power when the circuit is hooked 
to the phone line via the transformer. 
Reverse the power leads and verity that 
the circuit still works. 

If the circuit does not operate as de- 
scribed, go back and recheek your 
work. If you get no sound or LED indica- 
tion, check that placement of BR1 and 
D1. Be sure that they are properly ori- 
ented. If the LED lights, but you get no 
sound, verify that you've oriented all of 
the semiconductors, including U1, cor- 
rectly. Check the setting of R5. If your 
LED is not lit, but you do have sound, 
swap the wires going to the LED. 

Adjust the melody's tempo, using R5, 
as needed. Allow the tune to play all 
the way through. Once the entire melo- 
dy has played, it will replay after a short 
delay. If that does not occur, be sure 
that the voltage at pin 8 of U1 is at a low 
state and that transistor Q2 is biased on 
only when the music finishes. Once ev- 
erything checks out, remove the tem- 
porary power supply, and if necessary, 
the speaker, and shrink the tubing on 
LED1. 

Connect a short length of modular 
cord (with modular plug) to the board; 
The green and red wires go to the pads 
marked G and R, respectively. Connect 
the phone and the project to the same 
phone line via a duplex adapter, Y-con- 
nector, or similar accessory. Suitable 
products are available from Radio 
Shack and elsewhere. 

It's also possible to wire the circuit di- 
rectly to the connector block where the 
phone line enters the room. The wires 
are color coded. This method is the 
most inexpensive way to hook up the 
circuit, but may require excessively long 
wire runs. 

Verify that the circuit operates as ex- 
pected when connected to the phone 
lines. If the circuit doesn't shut off when 
you pick up your handset after having 
been on hold, ground the gate of the 
SCR. If that solves the problem, reduce 
the value of R8 to 47 ohms or less. Re- 
sistor R1 could be also replaced with a 
1kto 2k unitto lower the currentthrough 
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Install the transformer (T1 ) on the board 
with its center-tapped (3 -wire) side facing 
Ul. Then bend its mounting tabs inward 
toward each other, and solder all leads in 
place. Note that even though the center 
tap is not used, a pad is nonetheless 
provided for that lead. 

SCR1, thereby preventing excessive 
holding currents. Expect reduced 
brightness of the LED if that becomes 
necessary. 

As the volume of the circuit is in- 
creased, the load placed on the 
phone lines also increases. If you get 
unwanted oscillations in the music, in- 
crease the value of C5. The final setting 
of the volume and speed controls (R5 
and R7) should be done with someone 
on the line. If after an honest effort, you 
can't get the circuit to work properly, 
send a self-addressed-stamped-enve- 
lope to Thumb Electronics (see address 
in Parts List), detailing your problem. All 
requests for assistance will be for- 
warded to the author. List the voltage 
readings at points G, R, around the SCR, 
and U1. Once the circuit is working 
completely to your satisfaction, drill the 
enclosure for the LED and switch. 

Cut a yi6-inch wide by Vs-inch deep 
notch from the upper edge of the en- 
closure where the lid mounts. That pro- 
vides passage for the wire going to the 
phone line. Since both potentiometers 
face the sides of the enclosure, it is pos- 
sible to drill holes in the sides of the case 
to accept a screwdriver for external ad- 
justments. You may wish to fasten the 
circuit to the side of your phone with 
velcro. If it is to be put on a tabletop, use 
rubber feet on the bottom of the en- 
closure to prevent scratching. 

Other Possibilities. By examining the 
schematic diagram, it is easy to see 
how to use the circuit as either a hold 
circuit or music circuit. You could de- 
velop a circuit to have hold with no 
sound, or add music from a radio or 
tape player, so that your own taped 
special hold message or musical pref- 
erence would be played. 

The Music-On-Hold circuit is inexpen- 
sive, and easy to build and use. Once in 
service you will wonder "Why did I go 
this long without one?" ■ 
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Popular Electronics . 


REPRINT 

BOOKSTORE 


□ 221 Popular Electronics (1991 back issues) $4.00 

Write in issues desired 

□ 220 Popular Electronics (1990 back issues) $4.50 

Write in issues desired 

□ 119 Popular Electronics (1989 back issues) $4.75 

Write in issues desired 

□ 118 Hands-On Electronics (1988 back issues) 

$5.00 

Write in issues desired 

□ 117 Hands-On Electronics 

(1987 back issues) $5.25 

Write in issues desired ' 

□ 116 Hands-On Electronics 

(1986 back issues) $5.50 

Write in issues desired 

□ EH91 Experimenters Handbook (1991) $4.50 

□ EH90 Experimenters Handbook (1990) $5.00 

□ EH88 Experimenters Handbook (1988-89) $5.50 

□ EH87 Experimenters Handbook (1987) . . . $6.00 

□ HH91 Popular Electronics Hobbyist Handbook 

(1991) $5.00 

□ HH90 Popular Electronics Hobbyist Handbook 

(1990) $5.50 

□ HH89 Popular Electronics Hobbyist Handbook 

(1989) $6.00 

□ 126 Radio-Electronics Annual 1986 $6.00 

□ 211 Radio-Electronics (1991 back issues) .$4.00 

Write in issues desired 

□ 210 Radio-Electronics (1990 back issues) .$4.50 

Write in issues desired 

□ 109 Radio-Electronics (1989 back issues) .$4.75 

Write in issues desired 

□ 108 Radio-Electronics (1988 back issues) .$5.00 

Write in issues desired 


□ 107 Radio-Electronics (1987 back issues) .$5.25 

Write in issues desired 

□ 106 Radio-Electronics (1986 back issues) .$5.50 

Write in issues desired 


REPRINTS REPRINTS 

□ 169 Think Tank (133 Circuits) $3.50 

□ 169A Think Tank Vol. 2 $3.00 

□ 168 Fact Cards (#34-66) $4.00 

□ 168C Fact Cards (#67-99) $3.50 

□ 168D Fact Cards (#100-132) $3.50 

□ 167 Designing With IC’s $4.00 

□ 166 Collected Works of Mohammed Ullyses Fips 

(62 pages, April Fools Collection) $5.00 

□ 165 Howto Repair CD Disc Players $5.00 

□ 164 Modern Electrics (April 1908) $3.00 

□ 163 Receiving Satellite TV $5.00 

□ 162 Build Your Own Satellite TV Receiver $5.00 

□ 161 Descrambling (Feb. 1984) $4.00 

□ 160 New Ideas - 42 Circuits $3.50 

□ 159 Low Frequency Receiving Techniques 

Building and using VLF Antennas $5.00 

□ 158 Electro Importing Co. Catalog 

(Circa 1918) $5.95 

□ 157 All About Kits $2.00 

□ 156 How To Make PC Boards $2.00 

□ 155 IBM Typewriter To Computer $2.00 

□ 154 How To Repair VCR’s $3.50 

□ 150 Pay TV Decoder (1981) $3.00 


To order any of the items indicated above, check off the 
ones you want. Complete the order form below, include 
your payment, check or money order (DO NOT SEND 
CASH), and mail to Popular Electronics, Reprint De- 
partment, PO. Box 4079, Farmingdale, NY 11735. 
Please allow 4-6 weeks for delivery. 


If you need a copy of an article that is in an issue we 
indicate is unavailable you can order it directly from us. 
We charge 500 per page. Indicate the issue (month & 
year), pages and article desired. Include payment in 
full, plus shipping and handling charge. Make checks 
payable to Gernsback Publications, Inc. 


ARTICLE 



PAGES 

MONTH 

YEAR 

TOTAL PAGES 

@500 each 

TOTAL PRICE 


All payments must be in U.S. funds 


MAIL TO; Popular Electronics 

Reprint Bookstore, PO. Box 4079, Farmingdale NY 11735 

SHIPPING CHARGES IN USA & CANADA 

$0.01 to $5 .00 $1.50 

$5.01 to $10.00 $2.50 

$10.01 to 20.00 $3.50 

$20.01 to 30.00 $4.50 

Total price of merchandise $ . 

Sales Tax (New York State Residents only) $ . 

Shipping Charge (see chart) $ _ 


$30.01 to 40.00.... $5 .50 
$40.01 to 50.00 .... $6.50 
$50.01 and above . . . $8.00 


SORRY 

Canada 


■ We only ship to USA & 


Name 

Address . 
City 


Total Enclosed. 


-State . 


-Zip. 
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THINK TANK 

(Continued from page 22) 

years and I noticed that we 
share an affection for sim- 
ple but elegant circuits. 

Well, here's one that I came 
up with (see Fig. 7). Ifs a 
delay timer with mucho ver- 
satility. 

Both 556 sections are 
configured as monostable 
timers and are triggered 
simultaneously. Since both 
of their outputs go high 
when they are triggered, 
the optoisolator remains ini- 
tially off. Assuming U1-b's 
period is set shorter than 
U1-a's, when U1-b times out 
it acts as a current sink 
while U1-a acts as a current 
source for the optoisolator, 
turning it on. The period of 
U1-b acts as a turn-on de- 
lay. The optoisolator will 
remain on until the re- 
mainder of U1-a's period 
passes. 

You can use the circuit to 
control AC devices by re- 
placing the transistor-output 
optoisolator with a 
MOC3010 Triac-driver op- 
toisolator and a Triac. With 
a few modifications, this 
type of circuit can be used 
for many jobs. Think ifs 
worth a book? 

— Mike Houston, 
Ridgecrest CA 

I certainiy do think ifs 
worth a book. For those of 
you interested in using this 
circuit forAC-power controi, 
replace the optoisolator 
with the circuit in Fig. 3. 

Well, that takes care of 
another month. Remember, 
if you wish to participate in 
the fun, just write to Think 
Tank, Popular Electronics, 
500-B Bi-County Blvd., Farm- 
ingdale, NY 11735. ■ 



“Oh No! The remote control is 
broken — now Til never turn on 
the TV set” 


86 


CHOOSE A COMPUTER 

(Continued from page 60) 


All three were around $600 and you 
would hove to spend another $600 for 
o printer. Floppy-disk drives with very 
limited capacity were available, but ex- 
pensive, and hard-disk drives were 
beyond most pocketbooks. 

Today you have, just in the IBM micro- 
computer world alone, the PC, XT, AT, 
80386, 80486, and various models of 
the PS/1 and PS/2. Floppy-disk drives 
store from 360K to 1.44MB and hard 
drives go from 20MB to well over 100MB 
of storage. Memories go from 256K to 
4MB, and beyond. Monitors include 
monochrome, CGA, EGA, and VGA 
(with some variations on each). 

To add to the confusion are the enor- 
mous number of combinations of hard- 
ware — including many that refuse to 
work with each other. The most com- 
mon lie told in the microcomputer 
world is "ifs compatible." The facts are: 
most monitors will only work with certain 
video cards; disk drives (hard or soft) 
need controllers that mate with a drive's 
capacity and speed; 8088, 80286, 
80386, and 80486 microprocessors are 
not the same, and require different 
BIOS's (Basic Input Output Systems). Fur- 
thermore, programs that work with one 
configuration absolutely refuse to work 
on another. This is only part of the com- 
patibility trap. 

Where To Buy. Fortunately, a very high 
percentage of these compatibility 
problems can be avoided by buying a 
complete assembled system — com- 
puter and monitor together with pe- 
ripherals or add-on's like a printer, 
mouse, modem, etc. — from a single 
source. That will probably be more ex- 
pensive than buying different things at 
the lowest price each, and then trying 
to make them work together. However, 
buying a complete system from one 
place eliminates squabbles with ven- 
dors as to whose equipment is causing 
you trouble. 

If you're in a small town, your best bet 
is mail-order. Many computer maga- 
zines have page after page of ads of- 
fering complete systems, and all kinds 
of peripherals to add to existing sys- 
tems. Many have toll-free phone num- 
bers. While they can't tell you what you 
need, once you've determined your 
needs, you can inquire about price, de- 
livery, guarantees, and support. Watch 
for traps like a 3% surcharge for credit 


cards or excessive shipping and han- 
dling charges. Once you know what 
you need, check with friends or associ- 
ates to see who they bought from, and 
-their degree of satisfaction. 

If you're in a big town, computer 
stores, as mentioned earlier, will let you 
look and feel — but beware of sales 
hype. Your best defense is some home- 
work. Look at the prices in computer 
magazine ads, so you have some idea 
of equipment costs, but expect to pay 
more at a store for their convenience 
and local support. 

Short Cuts. There is a better way, but it 
may not be available to you. Find a 
"mentor" — a trusted, wise and faithful 
advisor, friend or teacher — who will 
take the time to help you with your spe- 
cific needs. If your needs are fairly so- 
phisticated and you're willing to pay, 
there are lots of consultants you could 
hire as well. 

Perhaps the best way to find both is to 
go to some local user-group meetings 
and ask questions. You can usually find 
information about user groups from 
computer stores, computer magazines, 
and local newspapers. 

The Time Trap. You will have a natural 
tendency to put off the buying decision 
due to your uncertainty, and dropping 
prices. Also, you may be waiting for the 
next wonderful breakthrough just over 
the horizon. Don't let yourself get into a 
mirage mentality. 

Get some facts, make a decision, 
make conservative purchases, learn by 
doing, and then upgrade to what you 
really need as time goes by. You will 
probably never find out what you really 
need by research, only by experience. 
And (of all horrors) you might find all you 
really need is some 3x5 index cards 
and a typewriter! ■ 




Your Ticket To 

Over 28,000 technicians have gained admit- 
tance worldwide as certified professionals. 

Let your ticket start opening doors for you. 

ISCET offers Journeyman certification in 
Consumer Electronics, Industrial, Medical, 
Communications, Radar, Computer and 
Video. For more information, contact the 

International Society of Certified Electro- 
nics Technicians, 2708 West Berry Street. 
Fort Worth, TX 76109; (817) 921-9101. 
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Address 
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Send material about ISCET and 

becoming certified. 

Send one "Study Guide for the 

Associate Level CET Test." En- 
closed is $10 (inc. postage). 
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DUAL BAND ANTENNA 

(Continued from page 63) 


The hula hoop may be slightly under- 
sized for the conduit fittings and may 
need to be shimmed. The author 
wrapped 10-mm copper strips around 
the tin foil to make up the difference. 

After affixing the shielded hoop to 
the enclosure, ifs time to wind the loops. 
To begin, pass one turn of wire through 
one end of the hoop, returning to the 
enclosure through the other end. That 
wire loop is for 80/75-meter operation. 
Note that neither the size nor type of 
wire that is used is critical. For example, I 
used 18-gauge speaker wire in my pro- 
totype. 

Connect one end of the antenna 
wire to the junction of Cl and C2 and 
the other end to the center (wiper) con- 
tact of SI. Feed two more turns of an- 
tenna wire through the hoop. One end 
of that double loop of wire will be con- 
nected to ground and the other end 
goes to one of Si's contacts; the switch's 
remaining contact is tied to ground. 
The second loop is for 160-meter oper- 
ation. Remove about 1-inch of the foil 
shielding from top dead center of the 
hoop to allow signal reception, while 
preventing the hoop shielding from 
acting as a shorted turn to the desired 
electromagnetic field. 

Assemble the rest of the circuit using 
Fig. 1 as a guide. In the author's pro- 
totype, all of the other components — 
except SI, S2, B1, J1, and Cl (ifs too 
big) — ^were placed on a terminal strip 
that was mounted (with one or two of its 
lugs grounded) to an inside wall of the 
enclosure. Point-to-point wiring was 
used to interconnect the components. 
You could also assemble the circuit on 
perfboard, if you prefer. 

In any event, keep dll lead connec- 
tions as short as possible. Note that, al- 
though 2N3904 transistors are used in 
the schematic diagram and an alter- 
nate unit is listed along with the afore- 
mentioned transistor in the Parts List, the 
transistors are not critical; any general- 
purpose NPN transistor can be used in 
the circuit. 

Once the circuit is complete, check 
your work for possible wiring errors; mis- 
connected components, short circuits, 
etc. When thafs done, mount the as- 
sembly to a piece of wood, which will 
serve as a stabilizing base. The author 
used a 1- X 12- x 12-inch piece of 
wood (which he just happened to have 
laying around). 


Operation. The operation of the Dual- 
Band Loop Antenna is very simple. 
Connect it to the antenna jack of your 
receiver or to your transceiver's auxili- 
ary-antenna jack. In the eventthatyour 
transceiver does not have an auxiliary- 
antenna jack, you'll have to build some 
type of antenna-switching arrange- 
ment before using the project. 

Warning: Whatever you do, do not 
transmit using this antenna; doing so 
will destroy the transistors in the pre- 
amp. 

Apply power to the circuit by closing 
S2; then set SI to 80 meters. Adjust Cl 
until the noise level peaks. You should 
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Here is an inside view of the Dual-Band 
Loop Antenna. Note that the entire circuit, 
except for SI, S2, Cl, Bl, andJl, was 
assembled on a terminal strip. 

now be able to hear signals by tuning 
around the band. If you detect any 
power-line or other noise, rotate the 
loop until you find a null in the noise. Be 
sure to take your time as the null will be 
very sharp. In some cases, the noise 
can be reduced from an S9 to SO. 

The loop can also be used to reduce 
the effects of extremely strong signals 
from local amateur installations. In ad- 
dition, the loop can be used to lessen 
the high QRN from thunderstorms. By 
rotating it away from the direction of 
the storm, the QRN level is lowered sev- 
eral S-units, which may make the dif- 
ference between a good copy and no 
copy at all. 

The loop does have its limitations. If 
there is more than one source of noise, 
the loop will not be effective. When 
using the loop on 160 meters, you may 
have several false peaks when adjust- 
ing Cl. The correct setting is deter- 
mined experimentally. The correct 
peak will be obvious. But with incorrect 
settings, you will hear all kinds of broad- 
cast garbage. ■ 


SIGNATURE TRACER 

(Continued from page 28) 



When used with a scope the EZ-Curve 
Signature Tracer can diagnose the 
condition of a variety of components. 


C or L, involves using one of two dif- 
ferent equations. 

The easiest procedure to follow, 
which reduces the math to a minimum, 
is to take a reading or two, do some 
math to find a value, perhaps take an- 
other reading, and use your previous 
results to find yet another quantity. With 
that in mind, the first thing you should do 
is measure the maximum current (de- 
noted 1,^) and the maximum voltage 
(denoted V,^) on the scope. Note that 
the maximum current and voltage do 
not occur at the same point on the 
curve. From the two readings you can 
determine the impedance: 

^ “ ^max^'max 

Next, measure the current at which the 
curve crosses the vertical axis (ly). You 
can use that measurement and the val- 
ue you got for Z to find the reactance: 

X = ZXly/l,^^ 

From the reactance and the imped- 
ance you can find the value of the 
componenfs internal resistance: 

R = VZ2-X2 

From X and R you can determine the 
device's Q factor: 

Q = X/R 

You can also find the value using this 
equation for an inductor: 

L = X/(180ji) 

or this equation for a capacitor: 

C = 1/(180jiX) 

Thafs a lot of data from three points on 
a curve! 

We're sure that you'll find the EZ- 
Curve to be a very useful device. But 
even if your scope already has a com- 
ponent checker, you now know exactly 
how that feature works and how to take 
full advantage of it. ■ 
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quency of the swept region 
to be set by a 10k potenti- 
ometer, while the sweep 
width is set by the sawtooth 
amplitude. 

One of the problems with 
a voroctor-tuned oscillator 
is that the relationship be- 
tween voltage and 
frequency is nonlinear. A 
somewhat improved ver- 
sion of the tuned circuit is 
shown in Fig. 4. In that varia- 
tion of the input, a pair of 
identical varactors (D1 and 
D3) are connected cath- 
ode-to-cathode. That circuit 
is more linear (hence is 
more suitable) for spectrum 
analyzer and panadapter 
circuits. 

However, the capaci- 
tance seen by L1 is one-half 
the capacitance of either 
diode alone. That phe- 
nomenon occurs because 
the coil effectively sees 1wo 
identical capacitors in se- 
ries, so the total 
capacitance is half of ei- 
ther unit. 

The circuit in Fig. 4 also 
serves as a decent radio 
receiver, especially if you 
provide an audio amplifier 
to follow the detector. An 
LM386 low-power audio 
amplifier should do for that. 

Ramsey Electronics (793 
Canning Parkway, Victor, NY 



Fig. 4. Using this circuit as the 
input to the spectrum 
analyzer results in more linear 
tuning for the circuit. 



The signal shown here is that 
of a child's CB walkie talkie. 



Here's a segment of the HF 
spectrum from about 40- 
meters to a little higher than 
the 20-meter band taken in 
the evening with all bands 
open. 

14564; Tel. 716-924-4560) of- 
fers low-cost, varactor- 
tuned, NE602/LM386 re- 
ceiver kits. They can be 
modified to make a pan- 
adapter or spectrum 
analyzer that operates with- 
in the tuning range of the 
kits. IVe built one and re- 
ported on it in this column 
previously. I also modified it 
by adding a sawtooth to 
the tuning voltage, making 
it into a sweep receiver. 

One thing that voltage 
tuning of a receiver or 
spectrum analyzer offers is 
the potential for computer- 
driven tuning. If you use a 
voltage output digital-to- 
analog converter (DAC), it is 
possible to use an eight-bit 
binary word from a com- 
puter port to drive the 
tuning of the receiver/ana- 
lyzer to a desired frequency. 

Note: Most signal gener- 
ators do not have a 
sawtooth output. Also, many 
of the published circuits 
produce a poor sawtooth. I 
have a circuit for a digitally 
controlled sawtooth gener- 
ator. Send an SASE for a free 
copy of the schematic to 
c/o Ham Radio, Popular 
Electronics, 500-B Bi-Coun- 
ty Blvd., Farmingdale, NY 
11735. ■ 


Make the 

most of your 

general 

coverage 

transceiver 

with 

Monitoring 

Timesl 






Every month Monitoring Times brings 
everything you need to make the most 
of your general coverage transceiver: 
the latest information on international 
broadcasting schedules, frequency 
listings, international DX reports, 
propagation charts, and tips on how to 
hear the rare stations. Monitoring 
Times also keeps you up to date on 
government, military, police and fire 
networks, as well as tips on monitor- 
ing everything from air-to-ground and 
ship-to-shore signalsto radioteletype, 
facsimile and space communications. 

ORDER YOUR SUBSCRIPTION 
TODAY before another issue goes 
by. In the U.S., 1 year, $19.50; 
foreign and Canada, 1 year, $26. 
For a sample issue, send $2 (for- 
eign, send 5 IRCs). For MCA/ISA 
orders ($15 minimum), call 
1-704-837-9200. 

Monitoring Times 

Your authoritative source, 
every month. 

P.O. Box 98 
Brasstown, N.C. 28902 


GET THE LATEST ADVANCES IN ELECTRONICS 

WITH A SUBSCRIPTION TO 




ENJO/THE WORLD OF ELECTRONICS EACH MONTH! 


Now you con subscribe to the best elec- 
tronics magazine. The only one that brings 
you articles on — electronics projects, tech- 
nology, circuit design, communications, new 
products and much more. 

Radio-Electronics looks to the future and 
shows you what new video, audio and com- 
puter products are on the horizon. WhaTs 
more you'll find helpful monthly depart- 
ments such as Video News, Equipment 
Reports, Hardware Hacker, Audio Update, 

1C Spotlight, Drawing Board. All designed to give you 
instruction, tips, and fun. 


FOR FASTER SERVICE CALL TODAY 


RadlO'Clectronlcs gives you exciting 
artlciesiike: 

□ How to Choose the Right Battery 

□ Build a Solid State Disk Drive 

□ Build a Video Frame Grabber 

□ Microwave Technology 

□ VCR Repair? You Can Do 

□ The Sound Retrieval System 

□ Digital Circuit Simulation 

□ Display of the Future 

□ How to Fight Electrostatic Discharge 

□ Build R-E’s Digital Dashboard 

□ Audio Amplifier Cookbook 


1 - 800 - 999-7139 


DONT DELAY SUBSCRIBE TODAYI 

Just fill out the order cord in this magazine and mail it in today. 
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ICONtroller 

(Continued from page 62) 


hesive strip holds the ICONtroller solidly 
to the side of the keyboard. If you 
should later decide to remove this ad- 
hesive strip, it comes off without leaving 
a residue. 

The laptop version uses a short 1-foot 
coiled coble and locking adhesive 
pods. These separable plastic pads 
have hundreds of tiny molded hooks 
that mesh together and hold much 
more tightly and firmly than Velcro, 
since any sponginess would interfere 
with ICONtroller action. The pads are 
pre-cut to the proper shape, and three 
are supplied to use the ICONtroller with 
Iwo machines, such as a laptop and a 
desktop. Since a desktop would require 
a longer cord to reach the RS-232 port 
(usually at the back of the computer), a 
5.5-foot extension cable is included, 
with 9-pin connectors on each end. This 
version also comes with a carrying 
case for easy travel. 

Regardless of the version, should the 
ICONtroller need support to match the 
height of your keyboard, an adjustable 
screw-in foot is provided. 

Using the ICONtroller. Once con- 
nected, you'll need a mouse driver to 
use the ICONtroller. This is either a sepa- 
rate driver, or may be included in your 
application program, such as Windows 
3.0. If you have a Microsoft or Mouse 



SWITCH 

Fig. 1. The ICONtroller has several unique 
features that make it versatile and easy to 
use. 


Systems driver program, it will work with 
the ICONtroller. If you don't, included in 
the ICONtroller package are both 3.5- 
inch and 5.25-inch diskettes with a Mi- 
crosoft-compatible mouse driver 
called ICN.COM, as well as a tutorial 
demonstration program. 

At first it's a good idea to run Suncom's 
SETUP program, which uses both pic- 
tures and text to take you through all the 
ICONtroller features, and gives you 
some practice. Actually, SETUP is poorly 
named, since you do not have to run 
this program to use the ICONtroller. It 
should be called DEMO or TUTOR. How- 
ever, you'll need a graphics display 
adapter (Hercules, CGA, EGA, or VGA) 
to run SETUP 

I tested the ICONtroller with a variety 
of programs that normally use a mouse 
or trackball. Using just one finger I was 
able to easily and quickly manipulate 
the screen cursor in Windows 3.0 and 
GeoWorks Ensemble, two programs 
that absolutely require a pointing de- 
vice. Although the sensitivity and two- 
speed action of the ICONtroller take 
some getting used to, I found it com- 
fortable after only a little orientation. 

There is virtually no substitute for the 
ICONtroller in using a laptop away from 
a desk or table. If you have been not 
been using Windows or GeoWorks with 
your laptop because of the lack of a 
pointer, your problem is solved. 

Although the ICONtroller does not al- 
low movement except in eight direc- 
tions, there are some advantages to 
this. It is very easy to move horizontally 
and vertically without wandering off 
track. I found no compatibility problem 
with any program that accepts a 
mouse. 

If you are happy with a mouse or 
trackball without ballistic control, and 
have the space for them, the ICON- 
troller can still offer you its two-step 
speed function. Furthermore, it doesn't 
wander like a mouse. Also if you have a 
laptop that you normally use on your 
lap, with no operating space for a 
mouse or trackball, the ICONtroller 
stuck to the side of your keyboard can 
open up new vistas for you. 

The "desktop" version of the ICON- 
troller has a suggested retail price of 
$84.99, and comes with everything you 
need, including software. The "laptop" 
version, sells for $99.95. For more infor- 
mation on either model, contact Sun- 
corn Technologies (6400 W. Gross Point 
Rd., Niles, IL 60648; Tel. 1-708-647-4040) 
or circle number 119 on the Free Infor- 
mation Card. ■ 


OPEN 



TALK TO 



COUNSEL 



Can you open doors in your community? 

If you have prior experience and/or interest 
in international education and exchanj^e stu- 
dents. and the communication and interper- 
sonal skills needed to promote international 
student exchange proj^rams. OPKN DOOR 
Student Dxchanj^e is interested in you. 


Would you love talkin^^ to families, schools, 
churches, civic ^^roups and local media? 

We need Area Representatives and State Co- 
ordinators who can locate and inteiwiew pro- 
spective host families, interx’iew U.S. students 
to participate in our overseas proj^rams. and 
generate intere.st in the ORRN DOOR pro- 
gram in your local community. 


Do you find counseling rewarding? 

( )[^DN DO( )R Area Representatives also pro- 
vide local support to visiting foreign .students, 
their ho.st families and .schools involved. 
They deal with que.stions and provide advice 
LLs needed. 


( )PDN DOOR Student Exchange is a not-for- 
profit organization providing intercultural 
learning opportunities for high .school .stu- 
dents and families since 19(yi. For more in- 
formation about specific a.ssignments 
available in your area and our expen.se/ 
compen.sation packages, ple^tse call; 
l-8()()-366-()PFN (6736). 



OPEN 

DOOR 

STUDENT 

EXCHANGE 



Kiiltnn Stixvt. I’.O. Itox 71. .W ll.'i.'^l 
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Welcome to. . 





Science PROBE! — the only 
magazine devoted entirely to Amateur 
Scientists! If you are fascinated by sci- 
ence in all its many forms ... if you can’t 
stay away from a microscope, tele- 
scope, calipers, or test tube — we in- 
vite you to share the wonders in every 
issue of Science PROBE! You will join 
a community of Amateur and Student 
Scientists who enthusiastically seek 
scientific knowledge or follow scientific 
pursuits for their own sakes and not 
merely as a profession. 


Obtain your next issue of Science 
PROBE! by visiting a quality News- 
stand, Convenience Store, or Super- 
market or by reserving your personal 
copy through the mail by completing 
the coupon below. 


From your very first issue of Science 
PROBE! you will be involved in a world 
of scientific facts, experiments, and 
studies pursued by amateur scientists 
who are university students, investors, 
academicians, engineers, or office 
workers, salesmen, farmers — whose 
quest is to probe into the mysteries of 
science and reveal them to all. 


Plan to become a Science PROBE! 


reader! 


Embark on an irresistible new journey into the realm 
of mystery, challenge, and exploration! The perfect 
magazine for the budding scientist, the serious 
amateur, the professional who would like to relax, 
and those who simply want to gaze at the stars. 


Articles to appear in upcoming issues of Science PROBE! 
are: 

How an Amateur Mapped the Milky Way 
Make your own Seismometer 
Operate a Solar-powered Weather Station 
Grow Crystals Automatically 
Experiment with a Saltwater Aquarium 
How to Keep a Science Notebook 

If you’re fascinated by science in all its many forms, 
if you are compelled to experiment and explore, then 
Science PROBE! is your kind of magazine! 


Science PROBE! 

500-B Bi-County Boulevard 
Farmingdale, NY 11735 

Please forward my copy of Science PROBE! as soon as it comes off the press. 

I am enclosing $3.50-U.S.A. ($4.23-Canada-includes G.S.T.) plus $1.00 for 
shipping and handling. Better still, please enroll me as a subscriber and send 
the next four (4) quarterly issues of Science Probe. I am enclosing $9.95- 
U.S.A. (Canada: $16.00 — includes G.S.T.) 

□ Next Issue Only □ Next Four Issues (1 Year) 

Offers valid in the U.S.A. and Canada only. No foreign orders. 

Name , ^ 


Address . 
City 


-State - 


All Orders payable in U.S.A. FXinds only. 


-ZIP. 


7PM12 


The y4mateur Scientist's Journal 


ON SALE AT QUALITY NEWSSTANDS, CONVENIENCE STORES AND SUPERMARKETS 
GET YOUR COPY TODAY— $3.50-U.S.A.—$3.95-Canada 
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HOLIDAY GIFT GUIDE 

(Continued from page 34) 


up until you've listened through all 
seven topes! The multi- and single-ploy 
outo-reverse cassette changer ac- 
commodates six cassettes in deck one 
and one cassette in deck two. It's 
equipped with Dolby HX Pro os well os 
Pioneer's CD-deck synchro function for 
continuous taping. It seems ideal for 
your next family party. 

Ifs difficult— and expensive — ^to try to 
provide good sound in every room in 
the house. But not if you can move that 
sound around from room to room. Thafs 
just what the Acoustic Wave Series ii Mu- 
sic System (Bose, $997) lets you do. The 
sleek, one-piece unit, which proves that 
big sound con come in small pack- 
ages, provides AM and FM radio, 
equalization, amplification, loud- 
speakers, and a CD player. An optional 
case, power pack, and power cord 
make it completely portable for use 
outdoors or in a car or van. 

If you love your currentstereo system, 
but the speakers are getting in the way 
of your wife's interior-design plans, per- 
haps a new set of speakers could make 
a good gift for you both. The Heco Lib- 
ero satellite/subwoofer system (Eu- 
roSon, $599) takes up much less space 
than standard speakers without sacri- 
ficing sound quality. The trick is that the 
low frequencies are reproduced by a 
single subwoofer, which can be stored 
outof the way — even under a chair. The 
higher frequencies are reproduced by 
the small, two-way "satellite" speakers. 
The setup works, and sounds good, be- 
cause our ears are very poor at locat- 
ing the source of low-frequency 
sounds — all of our directional cues 
come from higher frequencies. 

Anyone who drives alone (par- 
ticularly at night, or in unfamiliar areas, 
or in a less-than-reliable car) is uncom- 
fortably aware of the dangers of a 
breakdown. Cellular telephones pro- 
vide emergency communications with- 
out leaving the relative safety of the 
automobile — but the monthly service 
charges can be prohibitive, especially 
if the phone is only used occasionally. 
The S.O.S. modei 39 PLUS portable CB 
radio (Cobra, $89.95) provides the se- 
curity of two-way communications at a 
reasonable price. Although it is a full- 
function citizen-band radio (40-chan- 
nels, electronic digital tuning, large LED 
channel display), those who are inter- 
ested in it primarily as a safety device. 


and not for on-the-road chatter, can 
keep it stored under a seat or in the 
trunk when ifs not needed. In times of 
distress, the S.O.S. can be quickly 
plugged into the cigarette lighter, and 
a magnetic-mount telescopic antenna 
set up. The Instant Channel-9 switch 
provides immediate access to the CB 
emergency channel. 

If someone on your gift list worries 
more about getting caught in a speed 
trap than about breaking down, then 
the Soiar Steoith RD-6000 radar detec- 
tor (Cobra, $319.95) should be more 
than welcome. The Stealth's major 
claim to fame is that ifs the world's first 
solar-powered radar detector. A built-in 
solar panel keeps the internal batteries 
charged. To keep power drain to a min- 
imum, a built-in motion detector auto- 
matically shuts off the unit when it 
detects no motion for three minutes. 
Cobra also claims that the Solar Stealth 
is the least detectable model they've 
ever produced. 

There are those, of course, who don't 
care about breakdowns or getting 
speeding tickets as long as their car is 
equipped with a great audio system. 
For them, there's the model 7915 in- 
dash FM/AM compact-disc player (Al- 
pine, $520). The 8-times oversampling 
CD player offers AIpne's "Hybrid IDAC" 
D/A conversion system. The tuner offers 
some interesting features, including the 
ability to store both AM and FM presets 
on the same band, and an automatic 
memory mode that stores the 6 stron- 
gest stations. The amplifier offers 
"source tone memory," which memo- 
rizes the bass and treble settings for 
each source (FM, AM, and CD). Dual 
pre-amp outputs make it easy to set up 
and expand the system. 

For the exercise-crazy member of 
your family, consider the Puise Meter 
wristwatch. (Sanyo, $129.95). For accu- 
rate readings, even during heavy exer- 
cise, the Pulse Meter uses a chest 
sensor, which is held in place by an 
adjustable elastic strap. Signals from 
the sensor are sent to the wristwatch by 
RF signals — no cumbersome wires are 
needed. A pulse-rate memory stores 
maximum, average, and minimum 
heart rates. An alarm can besetto ring 
if the heart rates exceeds or falls below 
preset limits. 

Electronic Stocking Stutters. Here 
are some items that are perfect for 
grab-bags or stocking stutters, or for the 
paperboy or babysitter — all are priced 
under $20: 


• Charging batteries can be done 
anywhere with the SiimChorger (Pan- 
asonic Industrial Company, $14.95 or 
$19.95 with a set of rechargeable bat- 
teries). The charger weighs less than 31^2 
ounces, is about the size of an audio 
cassette, features a flip-out plug, and 
fits easily in a pocket or purse. It will 
charge four AA or AAA rechargeable 
batteries in six hours. 

• Audio cassettes remain the best-sell- 
ing music format, so a "Buy Five, Get 
One Free" six-pack of Ferro Extra C90's 
(BASE $4.99) makes a good (and thrifty) 
gift for teens and other frequent tapers. 

• Dirty video-game cartridges can 
cause problems such as power flashes, 
blank screens, and scrambled graph- 
ics. The Ninja Game Cartridge Cieaner 
Hechnitron, $7.95) comes with a liquid 
cleaner and swabs for cleaning all 
brands of video games. 

• If you cant remember what your 
teens look like without their personal 
stereos, the Miiiennium ChargeMan 
RapidCharger (Gates Energy Products, 
$14.95) belongs in their stockings. The 
pocket-sized three-hour charger in- 
cludes two AA Millennium Power Cells 
and a rebate offer for two free back-up 
cells. 

• Static electricity can damage com- 
puters, office equipment, home-enter- 
tainment components, and appli- 
ances — and socan dust and dirt. StatX 
spray cleaner's (RTW, $7.99) dual-action 
formula cleans electronic gear while 
protecting it from static buildup. 

• The Siotiess CD Organizer (Allsop 
$9.95) makes it easy to add a new disc 
to your alphabetized CD collection 
without having to move each one, slot 
by slot. Spring-loaded retention fingers 
hold single discs or multiple-disc sets 
securely, yet allow sliding movement of 
one or several discs at a time. Each 
stackable unit holds up to 25 CD's. 

• Print out a computer-generated 
"Happy Holidays!" banner on Banner 
Band continuous, nonperforated pa- 
per, and you wont have to worry about 
it tearing down the middle when you 
hang it up. The paper comes in white, 
parchment, assorted pastel and fluo- 
rescent colors, and with borders or all- 
over designs, in 45- and 150-foot 
lengths. 

Happy Holidays! So get out there and 
hit the electronics stores beforethe holi- 
day mob scene. Then relax, put up your 
feet, and enjoy a glass of eggnog. 
Happy holidays from Popular Elec- 
tronics! ■ 
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ElECTRONICS MARKET PLACE 


FOR SALE CABLE descrambler liquidation. Major makes 

and models available. Industry pricing! (Example; 

OUR monthly picture flyer lists quality surplus parts Hamlin Combo’s, $44 each... Minimum 10 orders), 

at low prices. You’ll like it. STAR-TRONICS, Box Call WEST COAST ELECTRONICS, 1 (800) 

683, McMinnville, OR 97128. 628-9656. 


CLASSIFIED AD ORDER FORM 

To run your own classified ad, put one word on each of the lines below and send this form along with your check to: 

Popular Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale, N.Y. 11735 

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For 
special headings, there is a surcharge of $11.00. 

( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
( ) Education/Instruction ( ) Wanted ( ) Satellite Television 


Special Category: $11.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 

(No refunds or credits for typesetting errors can be made unless you clearly print or type your 
copy.) Rates indicated are for standard style classified ads only. See below for additional 
charges for special ads. Minimum: 15 words. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 ($23.25) 

16 ($24.80) 

17 ($26.35) 

18 ($27.90) 

19 ($29.45) 

20 ($31 .00) 

21 ($32.55) 

22 ($34.10) 

23 ($35.65) 

24 ($37.20) 

25 ($38.75) 

26 ($40.30) 

27 ($41 .85) 

28 ($43.40) 

29 ($44.95) 

30 ($46.50) 

31 ($48.05) 

32 ($49.60) 

33 ($51.15) 

34 ($52.70) 

35 ($54.25) 

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill 
in the following additional information (Sorry, no telephone orders can be accepted.): 

Card Number 


/ 


Expiration Date 


PRINT NAME SIGNATURE 


IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED. 
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services) 
$1.55 per word prepaid (no charge for ZIP code).. .MINIMUM 15 WORDS. 5% discount for same ad in 6 
issues within one year; 10% discount for 12 issues within one year if prepaid. NON-COMMERCIAL RATE: 
(for individuals who want to buy or sell a personal item) $1.25 per word, prepaid.... no minimum. ONLY FIRST 
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 300 
per word additional. Entire ad in boldface, $1 .85 per word. TINT SCREEN BEHIND ENTIRE AD: $1 .90 per 
word. TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD FACE AD: $2.25 per word. EXPANDED 
TYPE AD: $2.05 per word prepaid. Entire ad in boldface, $2.45 per word. TINT SCREEN BEHIND ENTIRE 
EXPANDED TYPE AD: $2.55 per word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS 
ALL BOLD FACE AD: $2.95 per word. DISPLAY ADS: 1" x 2 V 4 "— $205.00; 2" x 2 V 4 — $410.00; 3" x 21/4"— 
$615.00. General Information: Frequency rates and prepayment discounts are available. ALL COPY 
SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS USING P.O. BOX ADDRESS WILL NOT 
BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT ADDRESS AND 
PHONE NUMBER. Copy to be in our hands on the 18th of the fourth month preceding the, date of 
issue (i.e.: Sept, issue copy must be received by May 18th). When normal closing date falls on 
Saturday, Sunday or Holiday, issue closes on preceding work day. Send for the classified brochure. 
Circle Number 49 on the Free Information Card. 
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CABLE TV descramblers, converters, lowest 
prices guaranteed, best quality, free catalog, 
CNC CONCEPTS INC., Box 34503, Minneapolis, 
MN 55434. 1 (800) 535-1843. 

HUGE 92 page communications catalog of short- 
wave, amateur and scanner equipment. Antennas, 
books and accessories too. Send $1.00 to: UNI- 
VERSAL RADIO, 1280 Aida Dr., Dept. PE, Rey- 
noldsburg, OH 43068. 


CABLE TV DESCRAMBLERS 

^CONVERTERS' 

and A CCESSORIES. ^ 

SMIE MOMEY. 
DDMT REHTl 

ASON 1C, 

PIONEER, JERROLD, OAK, 
SCIENTIFIC ATLANTA 

AND MORE. LOWEST PRICES. 
FREE CATALOG. 

( 800 ) 234-1006 

CABLE READY COMPANY 


CONVERTERS all major brands info + orders 1 
(800) 782-0552 FREEWAY INC. (s.m.p ). PO Box 
5036, Burnsville, MN 55337. No MN sales. 

CABLE decramblers/converters. Bargain head- 
quarters — all brands. Absolutely the lowest 
prices! Call us last! ADVANCE ELECTRONICS, 
2140 Shattuck Ave. #2082, Berkeley, CA 94704. 
Order now! 1 (800) 659-3018. 



Quality Microwave TV Antennas 


WIRELESS CABLE - IRS - MMDS - Amateur TV 
I Ultra High Gain 50db(-i-) • Tuneable 1.9 to 2.7 Ghz. 

• 36-Channel System Complete $149.95 

• 12-Channel System Complete $114.95 

• Call or write (SASE) for “FREE” Catalog 
f PHILLIPS-TECH ELECTRONICS 
f P.O. Box 8533 • Scottsdale, AZ 85252 

LIFETIME (602) 947-7700 ($ 3.00 Credit ali phone orders) 
WARRANTY MasterCard • Visa • COD’s • Quantity Pricing 


REMOTE car starter or plans: ($12.75) all vehi- 
cles. SCHLITZER, 414 Alva, Grand Prairie, TX 
75051. (214) 642-0338. 

INSIDE information, cable television converters, 
descramblers, traps, VCR/cable hook-ups and 
more. $7.95. One free “any cable question an- 
swered guaranteed” with book, all others $3.00 
each. ON-LINE ENTERPRISES, Box 740178, Ar- 
vada, CO 80006. 


CB RADIO OWNERS! 


We specialize in a wide variety of technical 
information, parts and services for CB radios. 
10-Meter and FM conversion kits, repair books, 
plans, high-performance accessories. Thousands 
of satisfied customers since 1976! Catalog $2. 


CBC INTERNATIONAL 

P.O. BOX 31500PE, PHOENIX, AZ 85046 
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FREE CATALOG 


FAMOUS TIRESTIK ’ BRAND CB ANTENNAS 
AND ACCESSORIES. QUALITY PRODUCTS 
FOR THE SERIOUS CB’er. SINCE 1962 


FIRESTIK ANTENNA COMPANY 
2614 EAST ADAMS 
PHOENIX, ARIZONA 85034 


CABLE DESCPAMBLEPS 
OAK M35B COMBO $33.35 


Jerrold, Zenith, Hamlin, Sci. Atlanta, Pioneer 
& MORE! OUR PRICES ARE BELOW WHOLESALE! 

CABLE-1- PLUS 

14417 Chase St. #481 -B Panorama City, CA 91402 
1-800-822-9955 • Other Info. 1-818-785-4500 
NO CALIF. SALES - DEALERS WANTED 


CRIBSHEET laminated, of commonly used elec- 
tronic formulas and symbols, $3.00 to: HUMEX, 
16365 Rhyolite Circle, Reno, NV 89511. 

TOCOM and Zenith ‘test’* chips. Fully activates 
unit. $50.00. Cable descramblers from $40.00. 
Orders 1 (800) 452>7090. Information (213) 
867-0081. 


PRINTED circuit boards — etched, drilled, tin 
plated. Single sided $1.25/sq. inch. Free shipping. 
CHELCO ELECTRONICS, 61 Water Street, May- 
ville, NY 14757. (716) 735-3200. 


PLANS & KITS 


HOBBY/broadcasting/ham/CB/surveillance 

transmitters, amplifiers, cable TV, science, bugs, 
other great projects! Catalog $1.00 PANAXIS, Box 
130-H12, Paradise, CA 95967. 


BUILD — five-digit, ohms, capacitance, frequency, 
pulse, multimeter. Board, and instructions $9.95. 
BAGNALL ELECTRONICS, 179 May, Fairfield, CT 
06430. 


SURVEILLANCE transmitter kits tune from 65 to 
305 MHz. Mains powered duplex, telephone, room, 
combination telephone/room. Catalog with Popular 
Communications, Popular Electronics and Ra- 
dio-Electronics book reviews of ’’Electronic 
Eavesdroppping Equipment Design,” $2.00. 
SHEFFIELD ELECTRONICS, 7223A Stony Island 
Ave., Chicago, IL 60649-2806. 


I X-Y Scanner Kit 
I for your Laser ^ 

♦ 2 Lissojous Oscilotors d 

♦ 2 Audio inputs 2Galvo‘s O /^OO 

♦ Computer interface LI LI 4Lbs 

♦ Fun to build and use ! ! ^ ^ 900/20 


SiliconV «ll *<4 Surplus 

415-562-6602 

1273 Indstrl-prkwy W. bldg 460 
Hoyword Co. 94544-7025 




DAZER personal protectors! Lasers! AM/FM/in- 
frared transmitters! Detectors! Morel Kits/as- 
sembled. Catalog $2.00. QUANTUM RESEARCH, 
16645-113 Avenue, Edmonton, Alberta T5M 2X2. 

DESCRAMBLER kits. Complete cable kit $44.95. 
Complete satellite kit $49.95. Add $5.00 shipping. 
Free brochure. No New York sales. SUMMIT PE, 
Box 489, Bronx, NY 10465. 




FM transmitters! Don’t pay $40.00 for kits! Get 
assembled/tested transmitter for $19.95. Fast ship- 
ping! Or send name for info. JIM DAWSON, PO Box 
483, Lansing, IL 60438. 

XENON strobe kit 12V. variable rate $21.95 payable 
to KEITH CAPPS, PO Box 2084, Arcadia, CA 
91077. 


CHRISTMAS star. Design for an 8 point sequenc- 
ing star. Schematics, PCB layout and part sources 
included. $10.00, CONTINUOUS CONCEPTS, PO 
Box 60414, San Diego, CA 92166. CA residents add 
7% tax. 


GERNSBACK — 1932, two tubes, plug-in coils, DX, 
shortwave radio. Free plan. BOB RYAN, PO Box 
3039, Anaheim, CA 92803. 

SATELLITE TV descrambler. Build your own. Easy 
to follow instructions, parts list, circuit board and 
wiring diagram. Send: $9.95. ABG ENTER- 
PRISES, 27081C, Halifax, NS, Canada, B3H-4M8. 


AUTOMOTIVE electrical system monitor 1C con- 
trolled with case. Complete kit $6.95. Assembled 
$9.95. S&H $3.00. NY residents add tax. V R ELEC- 
TRONICS CORP., PO Box 313, Flushing, NY 11365. 
(718) 357-9091. 


ANTIQUE RADIO CLASSIFIED 
Free Sample! 

Antique Radio's 
Largest Circulation Monthly. 

Articles, Ads & Classifieds. 

6-Month Trial: $15. 1-Yr: $27($40-1st Class). 
A.R.C., P.O. Box 802-L8, Carlisle, MA 01741 



PC boards etched and drilled $.70 per square inch. 
Send your requirements to: JM ELECTRONICS, 
Box 150454, Altamonte Springs, FL 3271 5-0454. Or 
fax (407) 767-5969. 

SURVEILLANCE — countermeasures! Guaran- 
teed lowest prices! Huge catalog $5.00 (refunda- 
ble). PROTECTOR, PO Box 520294-E, Salt Lake 
City, Utah, 84152. 

KITS, sound, light, high tech, and unusual. Send for 
free catalog JM ELECTRONICS, Box 150454, Alta- 
monte Springs, FL 32715-0454. 

FM-stereo transmitter kit. Broadcast any audio 
signal, CD player, VCR to FM stereo radios through- 
out home/yard. PC board and components: $22.00. 
TENTRONIX, 3605 Broken Arrow, Coeur d’Alene, 
ID 83814. 


VIDEOCIPHER ll/scanner/cable/satellite modifica- 
tions books. Catalog — $3.00. TELECODE, PO 
Box 6426-PE, Yuma, AZ 85366-6426. 



TUBES - 2000 TYPES 
DISCOUNT PRICES! 

Early, hard-to-find, and modern tubes. 
Also transformers, capacitors and 
parts for tube equipm.ent. Send $2.00 
for 28 page wholesale catalog, 


ANTIQUE ELECTRONIC SUPPLY 

6221 S. Maple Ave. • Tempe. AZ 85283 • 602-820-5411 . 


BUILD — 0 to 15 volts programmable power sup- 
ply. Includes schematics and instructions. Easy to 
build. $2.00 — JAS, PO Box 8274, West Chester, 
OH 45069. 


THE Christmas card is an eight inch square PC 
board. Six inch tall tree drawn with PC traces has 
fifty LEDs that respond to sound, powered by bat- 
teries or DC adapter. PC board only $35.00, com- 
plete kit, including custom metal frame, $125.00. 
See Radio-Electronics December 1990 or the 1992 
Electronics Experimenter’s Handbook, or write ART 
WORKS, 415 Emerson Street, Saint Francis, KS 
67756. 


TRANSFORMERS Build your own transformers for 
your electronic projects low voltage, high voltage. 22 
plans, $14.00. Models for any need, send features. 
GUILLERMO BUSTAMANT, 825 NE 20th Avenue, 
Suite 140, Portland, OR 97232. 


CMOS/MOSFET Vehicle alarm. Simple digital cir- 
cuit operates under 20 uA! Automatic arming; ad- 
justable time delays; pre-alarm warning. Send 
$8.00 for schematic and instructions. MURPHY VE- 
HICLE SECURITY, PO Box 2751, Silver Spring, MD 
20915-2751. 


BUG, telephone, FM, plans. Convert RadioShack 
device, easy. $12.95 ALLAN LABORATORIES, PO 
Box 14302, 100 Allan Drive, Research Triangle Park, 
NC 27709. 


UNIVERSAL IR remote controller. Trainable for 
most controllers. Options for Rs-232 interface, mul- 
tiple event timer and LCD. Complete schematic and 
software $18.00. SUM WARE, 1651 West Foothill 
Blvd., Suite 225, Upland, CA 91786. 

CHRISTMAS lighting controller project, controls up 
to 24 sets of midget lights, 8 AC SCR-controlled 
channels, MC68705P3 microcontroller, 100’s of pre- 
programmed patterns, great with music. Complete 
kit: $79.00 (US) or $84.00 (Canada), board and 
microchip for $39.00, includes S&H. Quickly 
shipped. CANTEK, 19 W. Water St., Canonsburg, 
PA 15317. (412) 745-6760. 


BEST BY NAIL 

Rates: Write National, Box 5, Sarasota, FL 34230 
OF INTEREST TO ALL 

UPDATING YOUR RESUME? For tips that work send 
$5.00: Franchards, Box 704 , Aberdeen, WA 98520. 

LISA’S WEIGHTLOSS SECRET! Ring-System! Send $3 
and SASE: PO Box 13872, St. Petersburg, FL 33733. 

FREE BLACK BOOKS Catalog: Write: PO Box 754, Con- 
cordville, PA 19331. 

FINANCIAL 


FAST*** ‘CASH**** For Your Mortgage or Trust Deed. 
R&P Capital Resources 800-338-5815. 

MONEYMAKING OPPORTUNITIES 

WE PAY UP to $300.00 weekly Woodburning Picture 

Frames. Everything supplied. No experience or selling. 
Bay Frame, PO Box 1588-(PE), Jackson, TN 38302. 

HOTTEST MONEYMAKING OPPORTUNITIES Available. 
Send $1.00: Farrells, 2108 Edgewood, Waukegan, IL 
60087. 


WANTED 


INVENTORS! Confused? Need help? Call IMPAC 
for free information package. USA/Canada: 1 (800) 
225-5800. (24 hours!). 

INVENTIONS/new products/ideas wanted: Call 
TLCI for free information/inventors Newsletter 1 
(800) 468-7200 24 hours/day — USA/Canada. 

INVENTORS, circuit designer (MSEE) for hire. Af- 
fordable design, prototyping and fabrication. CIR- 
CUITS, PO Box 80043, Valley Forge, PA 19485. 


SATELLITE TV 


FREE catalog — lowest prices world wide. SKYVI- 
SION, 2008 Colleqeway, Fergus Falls, MN 56537. 1 
(800) 334-6455. (See full page ad the Market Cen- 
ter) 

VC-2 board exchange and repair service, tracker V 
satellite receiver $869.00. Call for phone quotes. We 
will not be undersold. SATELLITE TELEVISION, 
120 W. Centennial, Muncie, IN 47303. (317) 
288-0074 tech support 11-5 E. 

SATELLITE TV and cable descrambling secrets. 
Surveillance and counter-surveillance; send stamp 
for free catalog. COMMUNICATIONS ENGINEER- 
ING, 76 Boulevard, Hudson Falls, NY 12839. 


TV. FILTERS 


T.V. notch filters, phone recording equipment, bro- 
chure $1.00. MICRO THinc., Box 63/6025, 
Margate, FL 33063. (305) 752-9202. 


CABLE EQUIPMENT 


CABLE TV secrets- the outlaw publication the 
cable companies tried to ban. HBO, Movie Channel, 
Showtime, descramblers, converters, etc. Sup- 
pliers list included. $9.95. CABLE FACTS, Box 711- 
H, Pataskala, OH 43062. 
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CABLE TV 
"BOXES" 

Converters-Descramblers 
Remote Controls-Accessories 

★ Guaranteed Best Prices ★ 

★ 1 Year Warranty - C.O.D.'s^ 

★ Immediate Shippings 
★ FREE CATALOG ★ 

Call or Write 

NAS/TRANS-WORLD CABLE CO. 

3958 North Lake Blvd. • Suite 255 
Lake Park, Florida 33403 
1 -800-442-9333 
1 -800-848-3997 


EDUCATION/INSTRUCTION 


VCR repair. Save money — make big profits! Learn 
how from How to Keep Your VCR Alive. “This de- 
tailed, step-by-step manual enables anyone with no 
previous knowledge or experience to fix most VCR 
problems easily, quickly, and inexpensively with a 
few simple tools.” — Small Press Review. Highly 
recommended by Popular Electronics, Modern 
Electronics, Popular Communications, Electronic 
Servicing, Videomaker, Library Journal, and many 
other electronics and video magazines “Far better 
than Viejo at 1/7 the cost.” 400+ page book, with 
724 illustrations, plus professional head-cleaning 
tool, $24.95. Check B. Daltons and Waldenbooks. 
Or write WORTHINGTON PUBLISHING, PO Box 
16691H, Tampa, FL 33687-6691. Or call 1 (800) 
233-8277 toll-free for Visa or MC. Money-back satis- 
faction guarantee! 

VSWR, return loss, testing and troubleshooting 
guide. $9.95. MORGAN’S, RD1, Box 1654, 
Moscow, PA 18444. 




ELECTRONIC 
ASSEMBLY BUSINESS 


Start home, spare time. Investment knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling electronic devices. Sales handled by profes- 
sionals. Unusual business opportunity. 


FREE: Complete illustrated literature 
BARTA PE-00 Box 248 


Walnut Creek. Calif. 94597 


BUSINESS OPPORTUNITIES 


YOUR own radio station! Licensed/unlicensed. 
AM, FM, TV, cable. Information $1.00 BROAD- 
CASTING, Box 130-H12, Paradise, CA 95967. 

EASY work! Excellent pay! Assemble products at 
home. Call for information (504) 641-8003 Ext. 
5730. 


MAKE $75,000.00 to $250,000.00 yearly or more 
fixing IBM color monitors. No investment, start 
doing it from your home (a telephone required). 
Information, USA, Canada $2.00 cash for bro- 
chure, other countries $10.00 US funds. RAN- 
DALL DISPLAY, Box 2168-H, Van Nuys, CA 
91404, USA. Fax (818) 990-7803. 


HOME assembly work available! Guaranteed easy 
money! Free details! HOMEWORK-P, Box 520, 
Danville, NH 03819. 

HUGE profits best home businesses. Free details 
two 29 cent stamps. RCF, Box 177-P, Mastic, NY 
11950. 


MAKE $$$! Become an American electronics deal- 
er! Profit opportunities since 1965. Call Wayne 
Marks, 1 (800) 872-1373. 

EARN money repairing microcomputers. Booklet 
lists suppliers of Apple, Compaq, IBM, and other 
parts and supplies. Send $6.00 to LGI COMPUTER 
SERVICES, PO Box 711225, Houston, TX 77271. 
Texas residents add 6.25% tax. 


HOME EXTERMINATION 


NEW book: “Become Roach-Free” Exterminator 
explains: in detail. $20.00 EPE, POB 74C, Calhoun, 
LA 71225-0074. 


r piJLL- OR PART-TIME JOB/BUSINESS : ^ 

Learn VCR repair! 

Professional-level home 
study program. Master 
easy-to-learn, high-profit 
repairs without investing 
in costly high-tech instru- 
ments. Send or call today 

Free career kit: 

800 - 223-4542 

Name 



Address _ 
City 


. State- 


_Zip_ 


The School of VCR Repair, Dept.VP341 
2245 Perimeter Park, Atlanta, (TA 30341 


REPAIR SERVICE 


HEATH/Heathkit I can repair your audio, instru- 
ments, general and weather products no longer 
serviced by Heath. Factory trained. Call (219) 
287-9373. 


LASERS 


Imw laser tube $19.95 +$2.00 SHP. Complete ac- 
cessories and light show equipment. Write for 
catalog. DESIGN IMAGES, Box 292125, Lewisville, 
TX 75029. 



ANNOUNCING: 

AN END 
TO 

HIGH MONTHLY 
CABLE FEES! 


All Jerrold, Oak, Hamlin, Zenith, Scientific At- 
lanta, Magnavox and all specialized cable equip- 
ment available for shipment within 24 hours. For 
fast service MC/VISA or C.O.D. telephone or- 
ders accepted. 60 Day Guarantee (Quantity Dis- 
counts). Send self-addressed Stamped enve- 

1 - 800 - 232-5017 

(^S^l C.O.D. ORDERS 


ACCEPTED 


CABLE-TRONICS, INC. 

1304 E. Algonquin Road Suite 501 
Algonquin, Illinois 60102 


FREE CATALOG! 
1 - 800 - 648-7938 

JERROLD HAMLIN OAK ETC 

CABLE TV 




• Special Dealer Prices! 

• Compare our Low Retail Prices! 

• Guaranteed Prices & Warranties! 

• Orders Shipped Immediately! 

REPUBLIC CABLE PRODUCTS, INC. 

4080 Paradise Rd. #15, Dept. PEi29if 
Las Vegas, NV 89109 k 

For all other information (702) 362-9026 







ELECTRONICS 

PAPERBACKS 


<4 □ BP276— SHORT WAVE 
SUPERHET RECEIVER 
CONSTRUCTION. ..$5. 95. 

Everything you need to know 
to build your own receiver plus 
a variety of enhancement you 
can add later — input filter, rf 
amplifier, product detector, S 
meter, and more. 


□ BP271— HOW TO EX- ^ 
PAND, MODERNIZE AND 
REPAIR PCs AND COMPATI- 
BLES.. .$7.75. Includes PC 
overview, memory upgrades, 
adding a hard disc, adding 
floppy drives, display adapters 
and monitors, installing a co- 
processor, preventive mainte- 
nance, repairs, do it yourself 
PCs and more. 


M □ BP282— UNDERSTAND- 
ING PC SPECIFICATIONS 
...$7.25. Explains difference 
between types (XT, AT, 80386, 
etc.), math co-processors, in- 
put devices, memory, RAM 
discs, floppy drives, hard 
discs, displays and more. Ev- 
erything you need to know if 
you can’t tell your E.M.S. from 


□ BP278-EXPERIMENTAL ^ 
ANTENNA TOPIC S...$5.95. 

Packed with 28 different an- 
tenna topics. Learn how to 
build helical, crossed field, di- 
poles, loop and frame, phased 
array, VHP whips and more. 

An experimenter's dream 
book. 


4 □ BP266— ELECTRONIC 
MODULES AND SYSTEMS 
FOR BEGINNERS...$7.25. 

Describes more than 60 mod- 
ular electronics circuits — how 
they work, how to build them, 
and how to use them. A won- 
derful book for the experi- 
menter. 


□ BP255— INTERNA- ^ 
TIONAL RADIO STA- 
TIONS GUIDE $7.95. 

Provides the casual lis- 
tened, amateur radio DXer 
and the professional radio 
monitor with an essential 
reference work designed to 
guide him or her around 
than ever more complex ra- 
dio bands. 


MAIL TO Electronic Technology Today, Inc. 

PO. Box 240 

Massapequa Park, NY 11762-0240 

SHIPPING CHARGES IN USA AND CANADA 

$0.01 to S5.00 . . . S1 .50 $30.01 to 40.00 . . S5 .50 
S5. 01 to $10.00 ..$2.50 $40.01 to 50.00 ..$6.50 
$10.01 to 20.00 . . $3 .50 $50.01 and above . $8.00 
$20.01 to 30.00 ..$4.50 

SORRY, No orders accepted outside of USA and 
Canada 


Total price of merchandise $ 

Shipping (see chart) $ 

Subtotal $ 

Sales Tax (NYS only) $ 

Total Enclosed $ 

Name 

Address 

City State Zip 
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FLASHING LAPEL PIN 

PARTS AND MATERIALS LIST 
FOR THE FLASHING LAPEL PIN 


2.5-volt blinking red LED (Radio Shack 
276-036, Jameco part #XG5410, or 
equivalent) 

3-volt lithium battery (type DL1620 or 
DL2016) 

Chrismas face (see text) 

Standard paper clip 

Stick pin 

Glue (hot or epoxy) 

Note: Die-cut, color-print Santa Claus 
and Rudolph faces are available for 
$0.25 each, plus $1.00 postage and 
handling per order from J.B. Gizmo, 
Box 1084, Jones OK, 73049. 
Oklahoma residents please add 
appropriate sales tax. 

Blinking LED’s are available from Radio 
Shack as part #276-036 and Jameco 
Electronics (1355 Shoreway Road, 
Belmont, CA 94002) as part 
#XC5410 


the base. Before the glue dries, pinch 
the end of the pin and the ends of the 
U-loop together so that the non-point- 
ed end of the pin is between both ends 
of the U-loop and on the some plane. 


(Continued from page 61) 




Fig. 2. Shown here are two full-size 
templates of the faces used by the author. 
Each has a Vi6-inch hole in the nose, 
through which the LED will protrude. 


hold the stick pin. The non-pointed end 
of the pin should line up with the ends of 
the "U" loop and be parallel with them. 
Optionally, you con bend the non- 
pointed end of the stick pin into o loop 
os shown. Doing so helps to hold the 
battery in place. 

Next fill the space between the base 
of the LED and the stick pin with glue 
(see Fig. 1C) covering the solder and 


ADVERTISING SALES OFFICE 

Gerasback Publications, Inc. 

500-B Bi-County Blvd. 

Faraiingdaie, NY 11735 

1-(516) 293-3000 

President: Larry Stockier 
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For Advertising ONLY 
516-293-3000 
Fax 1-516-293-3115 
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credit manager 

Customer Service/Order Form 
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1-800-892-0753 
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EAST/SOUTHEAST 

Stanley Levitan, Eastern Sales Manager 

1 Overlook Ave. 

Great Neck, NY 11021 
1-516-487-9357, 1-516-293-3000 
Fax 1-516-487-8402 

MIDWEST/Texas/Arkansas/Okla. 

Ralph Bergen, Midwest Sales Manager 
One Northfield Plaza, Suite 300 
Northfield, IL 60093-1214 
1-708-446-1444 
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Fax 1-818-986-2009 



Either Santa Claus or Rudolph (shown here) 
can add a light-hearted touch to your 
holiday fun . 


That tapering gives the pin enough 
"spring" to hold the battery tightly be- 
tween the pin and the U-loop after the 
glue dries. 

Finally photocopy the templates in 
Fig. 2, color and cut them out, punch o 
yi6-inch hole in the nose and push over 
the LED. You may wont to reinforce the 
paper cut outs by laminating them be- 
tween two sheets of contact paper, or 
you may wont to draw them directly on 
o heavier stock of paper, either way will 
work fine. Die cut, full color artwork is 
also available from the source in the 
Ports List. Put the battery between the 
pin and the U-loop and you're done. ■ 
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Never before has so much 
professional information on the art 
of detecting and eliminating 
electronic snooping devices — and 
how to defend against experienced 
information thieves — been placed 
in one VMS video. If you are a 
Fortune 500 CEO, an executive in 
any hi-tech industry, or a novice 
seeking entry into an honorable, 
rewarding field of work in 
countersurveillance, you must 
view this video presentation again 
and again. 

Wake up! You may be the victim of 
stolen words — precious ideas that would 
have made you very wealthy! Yes, profes- 
sionals, even rank amateurs, may be lis- 
tening to your most private con- 
versations. 

Wake up! If you are not the victim, 
then you are surrounded by countless vic- 
tims who need your help if you know how 
to discover telephone taps, locate bugs, or 
“sweep” a room clean. 

There is a thriving professional service 
steeped in high-tech techniques that you 
can become a part of! But first, you must 
know and understand Countersurveilance 
Technology. Your very first insight into 
this highly rewarding field is made possi- 
ble by a video VHS presentation that you 
cannot view on broadcast television, sat- 
ellite, or cable. It presents an informative 
program prepared by professionals in the 
field who know their industry, its tech- 
niques, kinks and loopholes. Men who 
can tell you more in 43 minutes in a 
straightforward, exclusive talk than was 
ever attempted before. 

Foiling Information Thieves 

Discover the targets professional 
snoopers seek out! The prey are stock 
brokers, arbitrage firms, manufacturers, 
high-tech companies, any competitive 
industry, or even small businnesses in the 
same community. The valuable informa- 
tion they filch may be marketing strat- 
egies, customer lists, product formulas, 
manufacturing techniques, even adver- 
tising plans. Information thieves eaves- 
drop on court decisions, bidding 
information, financial data. The list is 
unlimited in the mind of man — es- 
pecially if he is a thief! 

You know that the Russians secretly 
installed countless microphones in the 
concrete work of the American Embassy 
building in Moscow. They converted 


The professional discussions seen on 
the TV screen in your home reveals how 
to detect and disable wiretaps, midget 
radio-frequency transmitters, and other 
bugs, plus when to use disinformation to 
confuse the unwanted listener, and the 
technique of voice scrambling telephone 
communications. In fact, do you know 
how to look for a bug, where to look for a 
bug, and what to do when you find it? 

Bugs of a very small size are easy to 
build and they can be placed quickly in a 
matter of seconds, in any object or room. 
Today you may have used a telephone 
handset that was bugged. It probably 
contained three bugs. One was a phony 
bug to fool you into believing you found a 
bug and secured the telephone. The sec- 
ond bug placates the investigator when 
he finds the real thing! And the third bug 
is found only by the professional, who 
continued to search just in case there were 
more bugs. 

The professional is not without his 
tools. Special equipment has been de- 
signed so that the professional can sweep 
a room so that he can detect voice-acti- 
vated (VOX) and remote-activated bugs. 
Some of this equipment can be operated 
by novices, others require a trained coun- 
tersurveillance professional. 

The professionals viewed on your tele- 
vision screen reveal information on the 
latest technological advances like laser- 
beam snoopers that are installed hun- 
dreds of feet away from the room they 
snoop on. The professionals disclose that 
computers yield information too easily. 

This advertisement was not written by 
a countersurveillance professional, but by 
a beginner whose only experience came 
from viewing the video tape in the pri- 
vacy of his home. After you review the 
video carefully and understand its con- 
tents, you have taken the first important 
step in either acquiring professional help 
with your surveillance problems, or you 
may very well consider a career as a coun- 
tersurveillance professional. 

The Dollars You Save 

To obtain the information contained in 
the video VHS cassette, you would attend 
a professional seminar costing $330-730 
and possibly pay hundreds of dollars more 
if you had to travel to a distant city to 
attend. Now, for only $49-93 (plus 
$4.00 P&H) you can view Countersur- 
veillance Techniques at home and take 
refresher views often. To obtain your 
copy, complete the coupon below or call 
toll free. 


HAVE YOUR 
VISA or MC CARD 
AVAILABLE 

what was to be an embassy and private 
residence into the most sophisticated re- 
cording studio the world had ever 
known. The building had to be torn 
down in order to remove all the bugs. 

Stolen Information 
The open taps from where the informa- 
tion pours out may be from FAXs, com- 
puter communications, telephone calls, 
and everyday business meetings and 
lunchtime encounters. Businessmen need 
counselling on how to eliminate this in- 
formation drain. Basic telephone use cou- 
pled with the users understanding that 
someone may be listening or recording 
vital data and information greatly reduces 
the opportunity for others to purloin 
meaningful information. 


RADIO-ELECTRONICS VIDEO OFFER PE 

“^OO-B Bi-County Blvd. 

Farm ingd ale, NY 11735 

Please rush my copy of the Countersurveillance Techniques 
Video VHS Cassette for $49-95 plus $4.00 for postage and 
handling. 

No. of Cassettes ordered 

Amount of payment $ 

Bill my □ VISA D MasterCard 

Card No. 

Expire Date / 

Signature 

Name 

Address 

City State ZIP 

AH payments in U.S.A. funds. Canadians add $4.00 per 
VHS cassette. No foreign orders. New York State residents 
add applicable sales tax. 



East of the sun. ^ 

of the moon. 

Windjammer. 



A place to live your fantasies. 

A place to free your soul. 

To cozy up to the Caribbean sun. 
To donee among o thousand stars 
to the rhythms of steel drums. 

To ploy on sparkling white and 
pink sand beaches. 

To discover the underwater 
paradise of the reefs. 

To find o new friend ond shore the 
intimacies of o sensuous night. 

To come olive and live. 

To remember for o lifetime. 

6 days ond 6 nights. From $675. 

Reservations toll free 

1-800-327-2600 

In Florida 305/373-2090. 

Ulindjcimmef 

'lkirefool*Oui/cr 

Post Office Dox 120. 

Miami Beach, Florida 33119. 




